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ABSTRACT

Commencing in December 1982,, Hargis and Associates, under a

contract with General Dynamics Corporation, - conducted an extensive

investigation to determine the presence and extent of industrial

chemical pollution at Air Force Plant No. 4. A major portion of this

work was devoted to the testing of ground water flowing within the

overburden. Ir addition,'Harg4s had 16 wells -drilled to monitor for

polluted ground water in the upper and middle zones of the Paluxy

Formation. Paluxy ground water was monitored because the Formation is

a principal water supply for the contiguous city of White Settlement.

Hargis, in a letter to General Dynamics dated 12 April 1985, reported

discovery of a concentration of 8,900 ug/l of trichloroethylene, 190
1

ug/l of 1,2-trans-dichloroethylene, and lesser amounts of other

chlorinated hydrocarbons, and the existence of abnormally high water

levels in the upper zone of the Paluxy Formation in well P-8(U). In

this letter, and again in the Phase II report of 1985, Hargis

interpreted this information to indicate that chemically polluted ground

water from the overburden was recharging the upper zone of the Paluxy

aquifer beneath the east parking lot of the plant. In early May 1985,

the Fort Worth District, Corps of Engineers, operating for Kansas City

District Superfund, was asked to review existing data, investigate the

distribution of chemical pollution within the Paluxy, and to locate the
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area in which polluted overburden ground water enters the Paluxy

aquifer. The Corps proposed to drill six monitor wells into the upper

zone of the Paluxy aquifer and five monitor wells into the alluvium

mantling the bedrock, both groups of monitor wells to be located in the

east parking lot of the plant. Also, the Corps proposed to have

geophysical logs run in Paluxy monitor wells P-I through P-4, and P-5(M)

through P-10M). These proposals were not implimented because of

funding curtailment. The following investigative work was performed at

the plant:

Three pairs of Paluxy monitoring wells weze drilled along the south

boundary of the plant to determine if pollutants discovered in well

P-8(U) had reached the south plant boundary. One of each pair of these

wells was completed in the upper zone of the Paluxy and the other was

completed in the middle zone. Ground water was sampled in these wells

and tested by Hargis and Associates. To date none of these wells appear

to produce chemically polluted ground water. It is recommended that

sampling and testing of ground water from all of the well pairs along

the south boundary of the plant continue, preferably on a short-cycle

basis. In addition to the drilling of 3 pairs of Paluxy monitoring

wells, 28 exploratory borings were drilled in the east parking lot to

obtain data for mapping topography of the eroded surface of bedrock in

the area where the overburden might be in direct contact with the Paluxy

aquifer. Exploratory drilling found that an erosion channel there does

not penetrate the Paluxy Formation at any of the drill sites. A
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sandstone bed, located immediately beneath the Walnut limestone and

separated from the upper zone of the Paluxy aquifer below by 8 to 14

feet of shale, was recognized in geophysical logs of the monitor wells

along the southern boundary of the plant, the geophysical log of

exploratory boring 8A3F-II0, and in short-interval cores in the area of

predicted contact between the overburden and the Paluxy Formation, which

became known as the "window." This sandstone may be the only member of

the Paluxy Formation which becomes polluted in the "window" area. Since

this has not been proved, it is recomiended that two monitor wells be

drilled immediately south of the "window" to test separately this

uppermost Paluxy sandstone and the upper zone of the Paluxy aquifer

proper. If these wells find pollution to be restricted to the uppermost

Paluxy sandstone, it is recommended that additional monitor wells be

drilled into the upper zone of the Paluxy aquifer in the vicinity of

monitor well P-8(U) to determine whether and to what extent pollution

has spread in the upper Paluxy zone proper from well P-8(U). It is also

recommended that several monitor wells be completed in the overburden in

the east parking lot to better define distribution of polluted ground

water and to locate sand and gravel deposits in the erosional channel in

the bedrock. Additionally, these wells may offer an opportunity to

determine the velocity at which ground water moves through the

overburden by injecting a nonhazardous dye tracer in selected wells.
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INVESTIGATION OF POLLUTION OF GROUND WATER
IN THE PALUXY AQUIFER AT AIR FORCE PLANT

NO. 4, FORT WORTH, TEKAS

INTRODUCTION

1. Preceding Studies. Pollution of ground water beneath Air Force

Plant No. 4 was studied first by Hargis and Montgomery, Inc., then by

Hargis and Associates, Inc. The problem being investigated was chemical

pollution of ground water within the overburden. Monitoring and testing

of ground water commenced with completion of well HM-1 in December 1982.

D'Appolonia Waste Management Service conducted a refraction seismic

survey in the east parking lot in 1983 in an effort to delineate

topography of the eroded top of the bedrock in that area. The U.S.

Environmental Protection Agency contracted four wells which were drilled

in May and June 1983 to monitor ground water in the overburden. These

wells are located in the city of White Settlement near the south and

west boundaries of the plant. A record search to locate additional

sites of buried industrial waste was made by CH2M Hill Company in 1984.

The reader is referred to the following reports for details of other

investigations of ground-water pollution at the plant:

a. Hargis and Montgomery Inc. 1983a, dated 3 February 1983.

b. Hargis and Montgomery, Inc. 1983b, dated 12 July 1983.

c. Hargis and Associates, Inc. 1984a, dated 12 October 1984.

d. Hargis and Associates, Inc. 1984b., dated 25 October 1984.

e. Hargis and Associates, Inc. dated 25 September 1985.



Monitor wells were drilled by Southwestern Laboratories, Inc., of

Dallas, Texas for Hargis and Montgomery and Hargis and Associates.

Ground water from monitor wells was sampled periodically by Hargis.

Ground-water samples were tested for pollutants primarily by Brown and

Caldwell Laboratories; Inc., of Bakersfield, California. Some testing

was also done by Radian Corporation of Austin, Texas.

Hargis and Associates informed General Dynamics Corporation by a

letter dated 12 April 1985, that a concentration of 8,900 ug/l of

trichloroethylene, a concentration of 190 ug/l of

1,2-trans-dichloroethylene and lower concentrations of other chlorinated

hydrocarbons had been discovered in well P-8(U) monitoring the upper

zone of the Paluxy. In this letter and again in the Phase II report of

25 September 1985, Hargis interpreted abnormally high water levels in

well P-8(U) and normal water levels in well P-8(M) coupled with finding

pollutants in the upper zone of the Paluxy to indicate that ground water

from the overburden was probably recharging the upper portion of the

Paluxy aquifer in an area east of the Assembly Building where the

normally intervening Walnut Formation was believed to be missing. At

the beginning of May 1985 the Air Force asked the Corps of Engineers to

assist in determining the extent of pollution within the Paluxy

Formation beneath the east parking lot in the vicinity of the Paluxy

monitor well P-8(U) and to employ contractors to do remedial work if

immediate action was required.



2. Scope and Objectives. The Corps of Engineers was to review all

accumulated data bearing on pollution of the Paluxy Formation in the

southeast part of the plant property. The Corps was then to develop a

plan of investigation with the object of defining the limits of

pollution within the Paluxy discovered by monitor well P-8(U) and to

drill a number of exploratory borings to locate the area in which

pollutants enter the Paluxy. The Corps plan included drilling and

completing three pairs of Paluxy monitor wells along the southern

boundary of the plant to discover if pollutants were present and moving

beyond the south plant boundary toward the city of White Settlement.

The Corps of Engineers proposed that an additional six monitor wells be

drilled and completed in the upper zone of the Paluxy aquifer to aid in

defining the pollution plume. The area in which pollutants were

believed to enter the Paluxy Formation was to be investigated by the

drilling of 20 exploratory borings which would also define bedrock

topography. Additionally, five monitor wells were to be completed in

the overburden in the east parking lot. Monitor wells P-I through P-4

and middle Paluxy wells P-5(M) through P-10(M) were to have their pumps

pulled and to have geophysical logs run in them to better resolve

bedrock stratigrapy. Because of funding curtailment, the Corps drilled

only 3 pairs of monitor wells along the south boundary of the plant and

28 exploratory borings in the east parking lot.

3. Local Geology. Air Force Plant No. 4, operated by General Dynamics

3



Corporation, Fort Worth Division, is situated on overburden immediately

beneath which is a sequence of bedrock formations comprised of

limestone, shale, and soft sandstone, all of Cretaceous age. The

deepest of these formations which are relevant to this investigation is

the Glen Rose Formation consisting principally of limestone. Depth of

the Glen Rose limestone varies within the plant area from 213 feet in

well P-1 to 236 feet in exploratory boring 8A3F-ll0. Above the Glen

Rose, in ascending order, are the Paluxy Formation, the Walnut

Formation, and the Goodland Formation.

a. Stratigraphy.

(I) Paluxy Formation. The Paluxy Formation consists primarily

of sandstone which varies from nearly uncemented sand to moderately

cemented sandstone. The formation also contains a number of shale beds,

most of which range from a thickness of less than I foot to as much as

5 feet. The top of the Paluxy Formation is defined as the first

szndstone encountered beneath shale or limestone of the overlying Walnut

Formation. The Paluxy has been divided into three zones. The lower

zone, immediately overlying the Glen Rose Formation, is comprised of a

number of sandstone beds separated from each other by beds of shale from

less than 1 foot thick to as much as 7 feeL thick. Two geophysical logs

of this zone in the city of White Settlement indicate that much of the

sandstone is somewhat shaly or clayey. The zone is quite consistent in

total thickness throughout the plant/White settlement area. Because of
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the presence of beds of shale and shaly sandstone, the lower zone of the

Paluxy probably contributes less ground water to water supply wells

within the city of White Settlement than does the middle zone.

The middle zone of the Paluxy has a relatively small shale or clay

content. This unit is the uppermost Paluxy unit in which White

Settlement city wells are completed. The middle zone of the Paluxy

Formation is quite recognizable on geophysical logs of wells in this

area. For examples of this see Plate I which is a correlation diagram

in the plant/White Settlement area utilizing geophysical logs.

Water wells producing from the Paluxy Formation in the city of White

Settlement are not completed in the upper zone of the Paluxy because of

its low productivity. The upper zone of the Paluxy varies in

composition significantly more in the proportion of sandstone and shale

which comprise this zone in the area of Plant No. 4 and the city of

White Settlement than does either the middle or the lower zone. In

White Settlement, well No. 8, 19 feet of Walnut shale separates the

Walnut limestone and the Paluxy sandstone. Only 0.5 to 1.5 feet of

shale separates these beds in the plant area. The upper Paluxy zone is

comprised of individual sandstone beds and of sub-zonal units consisting

of a number of sandstone beds. The sub-zonal units are separated from

each other by shale beds. These sandstone units vary in thickness from

about 13 feet to 20 feet. Individual sandstone beds vary from a

thickness of about I foot to as much as 8 feet.
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(2) Walnut Formation. Regionally the Walnut Formation is

comprised principally of shale which has a medial shelly limestone

member. This member is the Walnut limestone described in earlier

reports of investigation at the plant. The medial limestone member of

the Walnut is approximately 30 feet thick in the plant/White Settlement

area. Any shale present separating this member from the first Paluxy

sandstone below is classified as belonging to the Walnut Forma.ion. The

Walnut also has a shale member overlying the Walnut limestone in this

area which is approximately 20 feet thick. This shale has, on rare

occasions, been classified as belonging to the Goodland limestone

Formation above it, but regionally it belongs to the Walnut Formation.

This shale contains a few feet of impure limestone in its middle

portion. This part of the Walnut Formation can be seen on the

geophysical and strip-log of White Settlement well No. 8 on Plate 1.

(3) Goodland Formation. The Goodland Formation overlies the

Walnut shale. It is composed of limestone containing a few thin shnle

beds. Its total thickness is approximately 80 feet near the plant.

Only a few feet of the basal part of the formation are present in the

bedrock sequence beneath the plant because of erosion of its outcrop.

Limestone comprising this formation is present beneath the plant only

where the overburden is thin and bedrock is relatively near the surface.

These conditions prevail mainly along the southern boundary of the plant

property.
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(4) Overburden. Alluvium mantling the eroded surface of

bedrock beneath the plant has been called the upper zone in reports by

Hargis and Montgomery, Inc., and by Hargis and Associates, Inc. This

material is referred to here as overburden. Overburden in this

immediate area consists primarily of clay, some of which is sandy and

gravelly, but it contains channel deposits of sand and gravel as well.

b. Structure. Geologic structure in the shallow Cretaceous bedrock

above the top of the Glen Rose Formation consists principally of gentle

regional dip slightly south of east at approximately 30 feet per mile.

Formational dip places the base of the Walnut limestone at between

elevation 582 and elevation 587 along Grants Lane and at elevation 600

to elevation 602 in the vicinity of monitor wells P-10(U) and P-10(M)

near the unnamed creek west of Bomber/Meandering Road west of the plant.

c. Aquifer Hydrology.

(1) Overburden. Ground water within the overburden flows in

two general directions on top of the eroded bedrock in the plant area.

A divide area of relatively high bedrock extends approximately

north-south in the general area of the Parts Plant Building (No. 5)

northward from about the location of Warehouse No. 1. West of this

subsurface divide, overburden ground water flows toward the unnamed

creek west of Bomber Road. East of the divide, ground water flows to

the east, then to the north, down at least two buried channels eroded

into the top of the bedrock.
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(2) Paluxy Upper Zone. Many water levels in wells completed in

both the upper and middle zones of the Paluxy aquifer are at elevations

below the top of the upper zone of the aquifer. In wells P-8(U) and

P-10(U) completed in the upper zone, early water levels were 19 and 21

feet higher than water levels in their companion wells P-8(M) and

P-10(M) completed in the middle zone of the Paluxy, suggesting recharge

of the upper zone of the Paluxy aquifer in the vicinity of the wells.

Contours on elevations of water levels in monitor wells completed in the

upper zone of the Paluxy aquifer are shown on Plate 2. The contours are

drawn on few data. These piezometric data are not well distributed for

purposes of hydrologic interpretation. However, it is known that the

upper zone of the Paluxy aquifer is recharged through outcrops of this

zone in the bottom of Lake Worth, immediately north of the plant where

the lake is oriented east-west. Contours in areas of closest well data

suggest that ground water in this zone probably flows nearly due south,

except for anomalies. Contours around well P-10(U) have been drawn to

suggest that recharge may be cccurring in the bottom of the unnamed

creek west of Bomber/Meandering Road. This was done because of the

anomalously high water level in well P-10(U) next to the creek.

Anomalously high water levels in the upper zone of the Paluxy in well

P-8(U) coupled with the discovery of chemical pollution in water from

Paluxy monitor well P-8(U) and water from overburden monitor wells such

as HM-82 gave rise to Hargis' interpretation that overburden ground
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water containing chemical pollution was in hydraulic contact with the

upper zone of the Paluxy Formation and was actively recharging the upper

zone of the Paluxy aquifer. That part of the channel eroded into the

bedrock in which contact between the overburden and sandstone of the

Paluxy aquifer was believed to exist has been called the ",indow." The

"window" was believed to be located under the east parking lot of the

plant, southeast of Engineering Building 200.

(3) Paluzy Middle Zone. Plate 3 shows contours on elevations

of water levels in the middle zone of the Paluxy aquifer. Water level

contours from the relatively few monitor well data in the middle zone of

the Paluxy as drawn suggest a flow direction of south 300 east in this

zone. The water level elevation data contour smoothly, and 5 foot

contours are more widely separated than are those of the upper zone of

the Paluxy aquifer. These conditions 'suggest that the middle zone here

may be more remote from its source of recharge than is the upper zone.

The flow direction indicated by the contours seems to indicate that the

recharge area of the middle zone is farther upstream in Lake Worth than

is that of the upper zone. This appears to be in accord with regional

structure of the Paluxy Formation. Since the Paluxy Formation dips

(inclines) eastwardly, it also rises to the west. The middle zone of

the formation is not known to crop out in the bottom of Lake Worth along

the north boundary of the plant. It may crop out in the lake bottom

north and west of the plant.

9



PLAN OF I M STIGATION

1. Paluxy Honitor Well Program. Initial action by the Corps of Engineers

was to drill and complete three pairs of monitor wells on an east-west

line along the south plant boundary. The well pairs were located 500

feet apart. Wells P-11U) and P-11(M) were completed in the middle of

the south end of the east parking lot. Wells P-12(U) and P-12(M) were

located in the alley along the south side of General Warehouse Building

No. 188. The well heads were placed in small concrete vaults beneath

the alley paving. The vaults were covered by removable steel cover

plates to permit vehicle traffic, yet easy access to the well heads and

protection from entry of rain runoff into the wells. Wells P-13(U) and

P-13(M) were completed 80 to 90 feet south of the line of P-11 and P-12

well pairs. P-13(U) and P-13(M) are located just off the concrete apron

approximately 120 feet south of the southwest corner of Run Station No.

1. Zonation of the Paluxy Formation used for completion of these wells

was tailored to match that employed by Hargis and Associates. The

purpose of the well pairs was to discover if pollution within the Paluxy

aquifer had reached the south boundary of the plant in the upper or

middle zones of the Paluxy.

a. Well Drilling and Construction. Well drilling and completion

procedures employed were similar to those used by Southwestern

Laboratories in their work for Hargis and Associates. Of the three

wells completed in the upper zone of the Paluxy along the southern
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boundary of the plant, only well P-12(U) was completed to include the

uppermost sandstone immediately beneath the Walnut limestone. The

casing program used for completions in the upper zone of the Paluxy

involved steel casing through the Walnut limestone. However, only a

14-inch diameter hole was drilled in this section into which 10-inch

steel casing was set, centralized, and cemented from the bottom of the

casing to the ground surface. A 9-7/8-inch diameter hole was then

drilled from the bottom of the 10-inch casing to total depth of the well

into which was set 4-inch centralized, schedule 80 PVC casing, at the

bottom of which was 20 feet of 4-inch I.D., 0.010 slot PVC well screen,

plugged at the bottom. Filter sand was placed in the annulus around the

4-inch casing, extending upward into the steel casing. A -HP, 8 gpm,

2-7/8-inch diameter, 20 stage, single phase, Model 2x4 P050 submersible

pump, manufactured by the Standard Pump Company of Bartlesville,

Oklahoma, was installed in each well for water sampling. A 14-inch hole

was drilled through the upper zone of the Paluxy into the uppermost part

of the middle zone of the Paluxy and cemented to the surface in wells

completed in the middle zone. As in wells completed in the upper zone,

a 4-inch PVC casing and 20 feet of 4-inch PVC screen was set and sand

packed in the test interval of the middle zone. The same model

submersible pump was installed in all wells, regardless of the zone they

were completed in.

A black substance was encountered while drilling cement remaining in

11



the 10-inch casing of well P-13(M) after the casing cement had set. It

was found to be gilsonite, a powdered material used to prevent lost

circulation while cementing. It was not known if this material had been

incorporated in cement behind the casing, but this circumstance was

assumed as a "worst case." Samples of this material, recovered during

drilling cement in the casing, were analyzed by Southwestern Division

Laboratory of the Corps of Engineers in Dallas, Texas, to determine if

any toxic substances were present. Additional samples of this material

were obtained from the Western Company of North America, the well

cementers, and were sent to Hargis and Associates to be exposed to

dissolution by a solution of trichloroethylene (TCE) in a concentration

similar to that discovered in ground water from well P-8(U). Tests were

run to determine first, whether the gilsonite would go into solution;

and second, whether any toxic substances would be produced in the

process of dissolution. Test results from both laboratories were

negative, allowing further operations in the well. Incorporation of

gilsonite in the casing cement also raised a question as to the

integrity of the casing cement. Western Company of North America

pressure tested the well with water under 200 psi and then retreated the

well with an additional 75 sacks of neat cement slurry with a surface

pressure of 150 psi at their expense. Logging of the Paluxy monitor

well pairs was done initially from drill cuttings, as were Paluxy wells

P-1 through P-10. In addition, an electric log was run in the open hole

12



(before setting 4-inch PVC casing) and a gamma ray log was run through

the entire hole to produce a log which included the portion of the well

where steel casing was set. Though the co-mmercial logs run in the first

wells drilled, P-11() and P-11(M), were of poor quality, it became

obvious very soon that the logs made from drill cuttings from beds below

the base of the Walnut limestone did not agree well with the electric

and gamma ray logs of the same section of bedrock. A variety of reasons

account for this, most of which'are related to the soft nature of the

bedrock which, when drilled, would break sandstone down tc sand grains

instead of sandstone chips, and shale into discolored drilling fluid

instead of shale chips of sufficient size for recognition. Because of

the difficulty in obtaining good logs from drill cuttings, considerable

reliance was placed on geophysical logs of the Paluxy monitor wells

along the southern property* line of the plant. The most desirable

features of geophysical logs, compared with drill cutting logs, are the

greater degree of resolution of individual beds and small units and the

curve character which results in characteristic signatures of each

formation, aiding correlation. All of the Paluxy monitor wells were

developed by airlift pumping and surging. Each well was pumped by

airlift, followed by a brief lowering of the air supply line below the

eductor pipe to blow the well with compressed air, followed by an

immediate return to airlift pumping. This cyclic activity was repeated

every 15 minutes for a total development period of 4 hours.

b. Well Water Sampling and Testing. All sampling and testing of

13
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ground water from Paluxy wells P-If(U) and (M), P-12(U) and (M), and

P-13(U and M), was done by Hargis and Associates as part of their

continuing program of ground water monitoring. Table 1 lists tests

which found pollutants. Other unpolluted tests are ircluded to indicate

changes where pollution disappeared. Reproductions of test reports are

located in the Appendix at the end of this report. The finding of methylene

chloride and toluene in water samples from Paluxy monitor well P-I1(U)

followed by a 6-month period of unpolluted tests is interpreted to mean

that the upper zone is probably unpolluted. Tests of water samples from

well P-11(M) have contained no pollutants to date indicating that the

middle zone of the Paluxy probably is unpolluted at the site of well

P-11(M). Tests of water from well P-12(U) found oil and grease on 12

December 1985 and again on 9 January 1986. This material probably was

present only in limited amounts because subsequently it disappeared from

tests of water from the well. It may have come from the rig that

drilled well P-12(U). On 9 January 1986, 62 ug/l of

l,l,l-trichloroethane was found in P-12CU). This pollutant was found

again in concentration of 56 ug/l on 6 April 1986. The same pollutant

was found on 9 July 1986, but in a concentration of only 7 ug/l. The

trend of diminishing concentrations of l,l,l-trichloroethane is

suggestive that the upper zone of the Paluxy is unpolluted, and that

this chemical may have been introduced during drilling. The presence of

only one contaminant is considered unusual. Generally two or more

14
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TABIL I

TEST RESULTS

Test Date
or Receiving

Veil No. Date Concentration Pollutant

P-11(U) 9-05-85 15 ug/l Methylene
Chloride

9-05-85 64 ug/l Toluene
10-10-85 70 ug/l Toluene
1-08-86 Purgeable Priority Pollutants - all below

detection level.
4-05-86 Same
7-10-86 Same

P-ll(M) No pollutants detected between 8-29-85 and 7-22-86.

P-12(U) 12-12-85 32 mg/l Oil and Grease
12-12-85 Purgeable Priority Pollutants - all below

detection level.
1-09-86 9 mg/i Oil and Grease
1-09-86 62 ug/l 1,1,1-Trichloro-

ethane
4-06-86 56 ug/l l,l,l-Trichloro-

ethane
7-09-86 7 ug/l l,l,l-Trichloro-

ethane

P-12(M) 10-10-85 First Purgeable Priority Pollution test - all

below detection level.
7-09-86 5 ug/l 1,1,1-.Trichloro-

ethane
7-09-86 2 ug/l 1-1-Dichloroethane

P-13(U) 4-09-86 First Purgeable Priority Pollutant test - all
below detection level.

5-07-86 0.17 mg/l lead - 0.12 mg/l above
maximum permissible concentration.

5-07-86 0.06 mg/i - Manganese - 0.01 mg.1
above maximum permissible concen-
tration.

5-08-86 8 ug/l Methylene Chloride
6-05-86 0.06 mg/l lead - 0.01 above maxi-

mum permissible concentration
6-05-86 Purgeable Priority Pollutants - all below detection

level.
7-09-86 Purgeable Priority Pollutants - all below detection

level.

P-13(M) 8-06-86 Tests for oil and grease and for total fuel. Hydro-
carbons - all below detection level.

8-06-86 Purgeable Priority Pollutants - all below detection
level.

8-06-86 B/NA Priority Pollutants - all below detection
level.
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contaminants are found when an aquifer is polluted. This well should

continue to be sampled and tested to build a larger body of test data.

Well P-12(M) produced water with only 5 ug/l of l,l,l-trichloroethane

and 2 ug/l of 1,1-dichloroethane on 9 July 1986. Since water from this

well has only been sampled and tested once, no conclusion can be reached

concerning pollution of the middle zone at the location of the well.

This well should continue to be tested to build a body of test data.

Only minor concentrations of pollutants have been found in water samples

from well P-13(U) to date. Traces of lead and manganese and a low

concentration of methylene chloride, found during the initial 3-month

period of testing, does not suggest that the upper zone of the Paluxy is

polluted at the location of the well. This well should continue to be

monitored. Sampling and testing of well P-13(M) so far indicates that

no pollutants are present in the middle Paluxy here. Ground water from

this well should continue to be sampled and tested.

A test of interzonal comunication was conducted in the Paluxy wells

P-12(U) and P-12(M). The middle zone was continuously pumped at 8 gpm

in well P-12(M) for a period of 3 hours. Water levels were measured in

well P-12(U) throughout this period. No drop in water level of P-12(U)

was experienced during the test period. Though this test suggests lack

of communication between the upper and middle zones of the Paluxy

aquifer at this location, the test is not considered to be conclusive.

Only unchanging water levels, measured in well P-12(U) during pumping of
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well P-12(M) at a much greater rate, sustained over a much longer

period, can reasonably demonstrate lack of communication between the

upper and middle zones of the Paluxy Formation.

c. Safety Procedures. Hazards to drilling personnel were assessed

at the beginning of field operations. It was determined that risk was

at EPA Level D (minimal). Optional rubber gloves were used by drilling

personnel where needed in addition to other protective clothing

specified for Level D risk.

The Failing 1500 drill and all tools used in drilling the Paluxy

monitor wells were steam cleaned after completing each well. All

drilling fluids and cuttings, including augered materials, were

collected and segregated in containers specifically for this purpose.

The collected materials were sampled, and the samples were tested for

the presence of purgeable priority pollutants. Results of these tests

determined whether or not the materials required disposal in a toxic

waste dump. The collected materials were turned over to General

Dynamics Corporation for disposal based on test documentation supplied

at the material transfer. Initially, collected surplus drilling

materials were tested for volatile organic compounds as a slurry with a

gas chromatograph using EPA Method 601. Subsequently, all materials

were tested by gas chromatography/mass spectrometry by EPA Method 624

which tests for a greater range of compounds. Nearly all of the

materials removed from the exploratory borings were products of
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augering. Since no permanent installation was made in these borings,

these materials were used to backfill the holes. Any surplus was

collected, tested, and disposed of as were materials derived from

drilling wells.

2. "Windov" Investigation. The site of the erosion channel in which

the "window," as interpreted by Hargis and Associates, was believed to

exist, is the east parking lot primarily in an area near Grants Lane,

southeast of Engineering Building 200.

a. Drilling Plan and Procedures. A plan of boring and section

locations is shown on P'ate 4. The drilling program designed to

discover the location of the "window" was one of obtaining subsurface

topographic data on the top of bedrock in the area of the east parking

lot. Data on lithology of the uppermost bedrock were obtained as an.

integral part of the drilling. Drilling of borings 8A4C-83 through

8A4C-86 early in the investigation, before the drilling of Paluxy wells

was well advanced, proved inconclusive in finding the "window" which is

the location where overburden alluvium is in contact with sandstone of

the Paluxy aquifer. Borings 8A4C-84 through 8A4C-86 found bedrock to be

comprised of Walnut limestone, the top of which was at about the same

elevation in all three borings. Drilling of exploratory borings was

resumed after completion of all Paluxy mo-4t-nr wells but P-13(M). This

effort took the form of laying out four rows of potential exploratory

boring locations from which to select those for drilling based on
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results obtained. The rows of locations were laid out "east-west,

parallel to station lines of the plant survey grid. Drilling results

from each row were portrayed as geologic sections on plates 6 and 7.

Borings at the east end of each row, plus other borings near the eastern

boundary of the east parking lot, formed an additional row and were used

to construct geologic Section E-E , shown on plate 8. As drilling

proceded on rows D-D and E-E , additional borings were drilled between

the first borings to reduce the risk of failing to encounter any

erosional channel in the bedrock which might penetrate the Paluxy

Formation and constitute a "window" through which polluted ground water

from the overburden might enter the Paluxy aquifer. One boring,

8A3F-II0, was drilled and logged geophysically to obtain stratigraphic

information on the basal Walnut limestone and the whole of the Paluxy

formation beneath the Walnut. See Plate 4 for locations of monitor

wells, exploratory borings, and geologic sections in the southeastern

portion of the plant..

b. Drilling Results.

(1) Overburden Composition. Alluvium comprising the overburden

consists of clay, sand, and gravel with some of these materials of

somewhat mixed composition. The materials are shown on Sections A-At

through E-E' on Plates 6 through 8, and on logs of all wells and

exploratory borings located in the Appendix at the back of this report.

(2) Bedrock Erosional Topography. Topography of the eroded top
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of the bedrock is shown in plan on Plate 5, and in section on Plates 6,

7, and 8. Bedrock topography of direct concern to the site of a

"window" is that of an erosional channel in the bedrock commencing near

the south end of Warehouse No. 12. The channel extends eastward and

"downstream" under Process Building No. 181, Materials Storage Building

No. 182 to the northwest corner of General Warehouse Building No. 188

where it turns to the northeast. From Building No. 188 the channel

extends across the east parking lot to the site of plugged overburden

well H1-67, adjacent to Grants Lane and west of Field Operations support

Building No. 189. Data from exploratory borings drilled in this

investigation and from foundation borings drilled for plant construction

suggest that a relatively flat bedrock exists between boring 8A-105 and

Engineering Building No. 200, which includes the area beneath the Field

Operations Building and Grants Lane. Elevations of the bedrock here

range from 585 to 590. Any deeper erosional channel that may exist,

eroded into this relatively flat area, may take a course similar to that

suggested by the 595-foot contour on Plate 5.

(3) Bedrock Stratigraphy. The stratigraphic sequence of the

lower portion of the Walnut formation and the uppermost portion of the

Paluxy Formation is shown on Sections A-A' through E-E on Plates 6, 7,

and 8. Stratigraphy of these formations in the form of five geophysical

logs with strip logs showing rock types is also shown on Plate 1, which

is a bed.ock correlation diagram. Wells numbered H-4 and 8, shown or.
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Plate 1, are located in the city of White Settlement. Also shown on

Plate 1 are monitor wells P-12(M) and P-13(M), which are located along

the south boundary of the plant. Stratigraphic boring 8A3F-ll0, on the

right side of Plate 1, is north of monitor wells P-8(U) and P-8(M) in

the east parking lot. See Plate 4 for the location of monitor wells and

exploratory borings.

Good samples of the uppermost sandstone of the Paluxy Formation,

which occurs imediately beneath the Walnut limestone, were obtained by

short-interval coring of exploratory borings 8A4C-102 and 8A4C-103.

(These borings are shown on Sections D-D', Plate 7, and E-E , Plate 8).

Core of the uppermost sandstone was found to be very fine-grained and

probably silty. Permeability of this core was not tested, but based on

visual appearance, the sandstone has low permeability for a sandstone.

Likewise, core of 2.4 feet of the top of the Paluxy aquifer proper from

exploratory boring 8A4C-l02, and core of the upper part of the upper

zone of the Paluxy formation in monitor well P-13(M) was also

fine-grained and apparently has low permeability. A gradual downward

trend of increasing coarseness of the sandstone of the upper zone of the

Paluxy was observed in core from well P-13(M). Boring 8A4C-102 in

Section D-D', shows the shallow bedrock sequence logged from 4-inch

core. It is to be noted that the log of plugged well HM-67, shown in

this section, indicates a unit entirely of shaly clay/claystone. This

description is not one normally applied to overburden in this area.
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Such a description may indicate either a channel filled with clay,

developed during deposition of the Paluxy Formation, or more likely

difficult logging of drill cuttings. Section E-E' contains a log of

boring 8A4C-103 which shows 3.5 feet of clay shale overlying the basal

1.1 feet of the Walnut limestone. It is unlikely that this material is

part of the bedrock and is not shown to be as this portion of the Walnut

Formation consists entirely of limestone. It may be that this material

is stream-transported, weathered shale which came from bank-sloughing

either upslope or upstream. The logging of approximately 9.6 feet of

clayey shale in the bottom of well HM-71, shown on Section E-E' on Plate

8, is questioned. Again, this material is in the position normally

occupied by the Walnut limestone in this area. The descriptive name

"clay shale" is not one which, is normally applied to alluvium in this

area.

In almost all of the exploratory borings and monitor wells in and

near the east parking lot of the plant, the first bedrock encountered is

limestone which belongs to the Walnut or Goodland Formations. The base

of the Walnut limestone is shown on the geologic Sections B-B', C-C',

D-D , and E-E' (Plates 6 through 8). The sources of data on this

stratigraphic horizon are exploratory borings 8A4C-85, 8A4C-102,

8A4C-103, 8A3F-II0, and monitor wells P-2, P-9(M), and well pairs P-6,

P-7, and P-11.

The logs shown on Plate 1 indicate that at least 50 percent of the
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uppermost 14 to 18 feet of the Paluxy Formation is comprised of shale,

the remainder of which is comprised of sandstone. The stratigraphic

sequence in this portion of the Paluxy, downward from the base of the

Walnut limestone, is as follows: 0.5 to 1.5 feet of shale; 2.6 to 8.0

feet of Paluxy sandstone; and 8.0 to 13.8 feet of Paluxy shale.

Thicknesses of these units show the major variations to be expected in

the area between well H-4 in the city of White Settlement and boring

8A3F-ll0 in the east parking lot of the plant. The upper zone of the

Paluxy aquifer proper commences beneath the last shale listed above.

Logs shown on Plate 1 also indicate that individual lithologic members

comprising the uppermost 14 to 18 feet of the Paluxy Formation probably

persist throughout the area encompased by the well/boring logs. The

most prominent lithologic variation in this part of the Paluxy, shown on

Plate I, is the pinchout of the uppermost sandstone between well H-4 and

well number 8 in the city of White Settlement. Core from exploratory

borings 8A4C-102 and 8A4C-103, shown on Plate 7, confirm stratigraphic

sequence interpreted from the geophysical logs.

Monitor wells P-8(U) and P-8(M) are located in the east parking lot

between the line of monitor well pairs P-11, P-12, and P-13, and

exploratory borings 8A3F-II0 and 8A4C-102. Existence of the consistent

stratigraphic section in the uppermost Paluxy in these wells and borings

suggests that the shale member separating the uppermost Paluxy sandstone

from the upper zone of the Paluxy aquifer proper below probably was not
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seen and logged in drill cuttings from P-8(U) and P-8(M).

That portion of Section D-D on Plate 7 between exploratory boring

8A4C-102 and monitor well HM-67, and the portion of Section E-E on

Plate 8 between exploratory borings 8A-105 and 8A4C-85 show the lowest

elevations of the channel. This is the area where the "window" was

believed to be located. None of the exploratory borings in the area

found the erosion channel to penetrate the Paluxy Formation. In all

borings but plugged monitor well HM-67 lithology of the channel bottom

is Walnut limestone. However, only 1.1 feet of Walnut limestone was

present in boring 8A4C-l03. The correlation line depicting the base of

the Walnut limestone between well P-9(M) and boring 8A4C-102 on Section

D-D' (Plate 7), indicates that the Walnut limestone probably is only

I-foot thick at the location of boring 8A-107. The drill cutting log of

monitor well HM-67 (Sections D-D and E.-E ) suggests that no Walnut

limestone is present above the Paluxy Formation at the location of the

well.

(4) Bedrock fldrolog-. No hydrostatic data were collected from

the Paluxy Formation during the drilling of exploratory borings in the

east parking lot due to funding curtailment. The six monitor wells,

which were to have been completed in the upper zone of the Paluxy, and

five monitor wells, which were to have been drilled in the "window" area

were expected to define the hydrologic relationship between the

overburden and the Paluxy aquifer in this area. Though the desired

24



* hydrologic data were not obtained, possible hydrologic conditions in the

"window" area are interpreted from stratigraphic relationships described

in the preceding Section 3, Bedrock Stratigraphy. Hydrologic

interpretations are made here because: (1) hydrologic conditions in the

"window" are pertinent to determining how much thickness of the Paluxy

Formation contains polluted ground water and; (2) these interpretations

form the basis for a recommendation for future action which appears at

the end of this report.

None of the exploratory borings in the east parking lot found the

channel located there to have been eroded deeply enough into the bedrock

to have penetrated the Paluxy Formation. However, the 1+ foot of Walnut

limestone at exploratory boring locations in the relatively flat area

comprising the bottom of the channel north of boring 8A-105 (Plates 5

and 8) is missing in monitor well HM-67. It is considered iikely that

erosion has caused the channel to be incised as much as 5 to 10 feet

into the Paluxy sequence of beds in the flat-bottomed area of the

"window" near Grants Lane, north of monitor well HM-67, penetrating the

uppermost Paluxy sandstone. It is doubted that the channel is eroded as

deeply as 15 feet into the Paluxy Formation in the "window" area, which

would reach the top of the sandstone of the Paluxy aquifer proper and

allow entry of polluted overburden water into the aquifer.

If the channel penetrates the uppermost Paluxy sandstone in the

"window" north of the area explored as anticipated, the sandstone will

probably be charged with polluted ground water from the overburden. If
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the channel does not penetrate the upper zone of the Paluxy aquifer

proper, the aquifer should be free of pollution. Since the top of the

test interval of monitor well P-8(U) is at the base of the Walnut

limestone, the test interval hydraulically connects the uppermost

sandstone with the upper zone of the Paluxy aquifer. Connecting these

two units renders uncertain the meaning of any water level measured in

the well. Given presently available data, it appears possible that only

the uppermost Paluxy sandstone in the east parking lot area is recharged

with polluted ground water originating in the overburden. This ground

water is believed to be entering monitor well P-8(U), causing high water

levels. It is also believed that this ground water descends in the well

and enters the upper zone of the Paluxy aquifer. The speculations just

presented have not yet been proved by the construction and testing of

requisite monitor wells. If the conditions suggested prove to be

correct, it should be possible to establish that only the uppermost

Paluxy sandstone contains polluted ground water and that the upper and

middle zones of the Paluxy aquifer are not in danger of being polluted

in all of the east parking lot but the area immediately around monitor

well P-8(U).

CONCLUSIONS

1. Alluvial overburden was not found to be in contact with the

uppermost sandstone of the Paluxy Formation or with sandstone beds

comprising the upper zone of the Paluxy aquifer proper in any well or

exploratory boring drilled in this investigation. However, only a
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minimum of approximately 1 foot of limestone and 0.5 foot of shale

separates the overburden and the uppermost Paluxy sandstone in the

"window" area.

2. The uppermost sandstone of the Paluxy Formation is separated from

the upper zone of the Paluxy aquifer proper, which underlies it by 8 to

14 feet of shale in all wells and exploratory borings which have been

logged geophysically or have been cored through this stratigraphic

interval in the east parking lot of the plant and in water supply well

H-4-in the city of White Settlement.

RCOMNUATIONS

1. It is recommended that ground water from Paluxy monitor wells

P-lCU), P-11(M), P-12U), P-12(M), P-13(U), and P-13CM), continue to be

sampled and tested for the presence of pollutants, preferably on a

•short-cycle basis.

2. It is recommended that two monitor wells be drilled to test

separately the uppermost sandstone bed and the upper zone of the Paluxy

aquifer proper. These wells should be located just outside the south

edge of the "window" area so that at least 5 feet of Walnut limestone

will be present in which to set steel casing, better isolating the test

interval from the overburden above. The intent of this recommendation

is to determine whether pollution is limited to ground water in the

uppermost sandstone unit of the Paluxy Formation.

3. If pollution proves to be confined to the uppermost Paluxy sandstone

by drilling and testing the recommended wells, it is further recommended
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that additional monitor wells be completed in the upper zone of the

Paluxy aquifer in the vicinity of existing monitor well P-8(U) to

determine whether and to what extent pollution has spread from that well

in the upper Paluxy aquifer proper.

4. It is also recommended that several monitor wells, completed in the

overburden, be drilled in the east parking lot to better define the

distribution of polluted ground water and to locate sand and gravel

deposits in the erosional channel in the bedrock. In addition, these

wells may offer an opportunity to determine the velocity at which ground

water moves through the overburden by injecting a nonhazardous dye

tracer in selected wells.
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DULLIS L=S SWD tWrho2"Ns
se. sa AOrrtorY

.F. glant #'&(GD). Faluxy Aquifer T MS
LOCATION EU4o~bm&o tl"

USCS
-SC P4Lu 0 ~

a DRK OP OWILLOR I&. TOTAL NuENEN Coe .oau& 0
Brewer IL ELEVATION GROUND WATCH

PVRa?#C4,L 0 ___________0ag. FROM VGNT. O ACSS '12bM 55 1 3 Aug" 85

* ,,cKNSgS OF Ov9Gmmafom :137. EL9VATIONt TOP OF HOLE 6 G

06mle OILLEU ITO MOCK 84.7 IS TOTAL CC"E RCOv9My POB Deam.
___________________________ IS,_ MOO ATUNE Do' 1NwmtcraaPTOTAL OR""N OP HOLa 93.0 1 C'

EEATIONM OEPIH L96600 OPA I ATURIALS =K!.. "~ mm~~~
7E 00. H. LI eWm.HO

b - 4 f aI by Robert McVey from
0.3 to 2.4 0.0 to 61.7' and then

ClAY- hih p~amtiity.by James Christie from
medY- ig lsti itly. 61.7 to 93.0' - which/0-u sif sihl also included install-moist, dark brown. chon- ation of pipe and pWump

ical odor.
Note, The lithology
and their contacts

2.4 to 6.5 were primrily dim-
corned from games, and

GRAVEL - coarse to fine, electric logs and
angular. sodium dens*. supported by drill
slightly moist, brown, cuttings.
very sandy and clayey.
calcareous.
3~'I *Drilling

6.5 to 8.3 0 to 9' - Sr' auger,

CIAY- hih plsticty,0 to 12.5' - 14" auger,
CLAY- hih plstictyauger refusal at 12.51,

stiff. slightly moist. 12.5 to 61.7' - 14" rock
red, sandy l5.me. bit.

Hole bailed to 59.21

8. to 12.) immediately after 10"
metal casing welded and

SH&I - wathred o aset in hole to 62'.
Shigh plwettc aed tora Cang wee grouted from

atf lycndisvery. bottom of hole(62') up
goblc startur to surface.

goeend Saoint strlctu w 61.7 to 92.98' - 9 7/e"
brown and light gray, rcbt
a few scattered lime con-
centrationa and shell .

famns- poosibly a Water check on 1 A
reworked shale. 1985 read at 61.7' with

ceng In hole.

* * 1.3 to31.02 Aug 85 - wanter at 58.,12.3 t 31.0no wnter movement.
A~nU LG LMTON andAfter TD attained the

* ARLI~aQL5LD~TNN adwater check on
SHALZ interbedded - 12 Aug 85 read atalnut N'. - 83.21,

we*-san noe un-tiZ 28 Aug 85 reads at
* til 191. then nio apperen 2-'

*weathering, white L.S.
and yellow brown stale

* * which grades to gray by s
* 19'. the beds a&e genera A 03 o .

* soft(rock claifiationB 2.4 to 6:5
shale to hard L.S. C.6.5 to 8.3

31.0 t@ 53.5 Vial saarles of fluid
and cuttings taken at

LINETIN - white, modozat 9'
1T hard ta hv4d(vv &,4anll__ __________

186 PM136 Pn.vwous .m~inue emm~s. Ir C OPOLE No.
WAR71

(TUANALWCIU



Ne 6. F-11(u)

VeLLI LOG l t Worth , 1
A.F. Plant DU(GD), Paluxy Aquifer . , *'

___ M ISPACTUUWOI9r 09MMuATIme OF OILL

91. TOTAL. me. Of sWum " 9W
4. ROLE

r 
W0. o. Wem 0M.1 5TE

L .Name Of ' S .LA. I. L TOTVALY a CSmE SXI S

1L. 9LI VATI GOU ND WATER

1.6.CTO ofA ROLE i9CVUI'O !5 0~4. 4)ll TD~9l. UOMANOeC 00IOUYset8~o )€ 1

7. IOI Im. u o e 09. tm"" ,. ELEATI N T

mav.o T" OM esmo MAICII flOK Is. TOTAL.COME 3e0V Pon som I
b. S .f 6~C op0l. TOTAL am"" OF ROLEl 93, -1 7

31 to 5..5(continued) I
- Inst'jmenta t ion -

LIMESTONE - dense oyster
shell beds scattered Por further information
occasional very hard(rx see diagram.
Class) asem. shale mas
scattered throughout. After completion of
Walnut Fa. d illing-

53.5 to 54.0 SHALE Set 4- pvc from TD to
54.0 to 59.8 SANDSTONE surface and added gravel

pack up to 3e'.
59.8 to 63.8 Location of joints of
SHALE - unweathered dark the 4" pipe from the
gray. soft(rx class). bottom measuring up.
thin lime stringers 5.43 (bottom blank and
throughout, silty, sandy plug). 19.P2'(screen,-'
with numerous sand seam. .79. 9.7 ' 9.7.
P411Oxy, Fm. 9.79'. 9.79'. 7.79'. &

9.79 totals 93.7'' pIP,
-- to 7 with 0.21 stick up.63;8'to 7CZ

Set submersible pump
SHALE and SAND interbedded at totl depth of 91.021
-nale is as above shale with intake screen'at
and sand if fine grained. 89.22'.
silty. grey, non cemented.
P_ luxy Fm. Transition sone. Joints on pump rlser

listed from bottom of -
pump and up to surface:

70.1 to 93.0 pump length x 4.'. -
then 21.1', 21.0e',

SANDiSANMTONE - fine, ver 21.12'. 2.2, .0-
silty, numerous silt seaw* totils - 92.02' with
clayey with scattered P' stick up.
clay/shale seam which tkiL 1T E (7T;-r.
goneOrlly occur in 0. 4 ,
thick or less seam, gray
and brown, very soft to
moderately hard(rock clasr- Note: Lit.lh'lfgy iihown -
Ification). friable, between denths 53.5

eotly non cemented, but and 59.8 feet cnanged
cement noted from drill based on reinterpre-
action. tation of geophyr-ia -

log.

isM 136 ."VIu 9010 ^a OOMeLCa. QU me.

fMlARBLOC Sn"



CORPS -OF ENGINEERS P- ii (u) US. ARMY

L~TH~kI~ ICDCRCVS ?Alp

-4 A

4OOOL ANV/I4L.UT 050ROOK

4 IQ(IH I p e~eAI5LLE 0O1
rHr:ADE9 PV6 6A5f1W4

H?2 c.o 0Lor 105,09Evc

MONITOR WELL DESIGN
93 AIR FORCE PLANT NO. 4

PALUXY UPPER ZONE

PA_ )),_ ( IDIL5 z U.S) .. ARMY ENGINEER DISTRICT, FT WORTH

____ ___ ___ ____ ___ ___ ____ ___ ___ ___PLATE



P11(upper) S E -

1-inch GALV NIPPLES,

~GALVANIZED "TEE"

HANOLE- PLUG

4' 1 4*z 4* CONCRETE PAOGATE VALVE J WELL SEALtIG

HASP ? ,..

/. / 10 3/,-ch 0.0 BLANK STEEL CASING

4 -inch 1.0. SCHEDULE 80 PVC CASING,
/A/1 // THREADED

" ID ACCESS PIPE,

l .TO TOP OF PUMP

S - 1 '-inch GALVANIZED STEEL COLUMN

1" PIPE, THREADED

- - - Bottm of access pipe set at top of
SUBMERSIBLE PUMP PUMP

.------ screen intake

at 89.22' from
surface

Hole TD = 93'
Bottom of pump set at 91.82'

P-11(upper) - Diagram 2 of 2
AF plant #4(GD) - Paluxy Aquifer



__________________________HM_ Me.. P-1 I(a)

SU I L U IN TA LA IO Ft W orth 2 T S i

A7' n 4(0D). ftlwy Aquifer IT. IPATM meR CLVATON -u 9-M
L. LOCAT fCwbw wLVA Steek

IL. IMMFUUACW geueATaO OF WILL

INNIS y Ad"ailing 1W0

a"'R L P-1I (a) I'L TOTAL w ma? com @"Us,.s0

Brewer I LVTO MW AC

j)WeRYUia OuC...6wum _ Des room 13.I.OASH A4g 85 26 Aug 85

TICMM5 OF OVEmmRSsP040 7.*0 17. ELEVATION TOP OP, noI. 8
4.rMLMIT C FM TA CORE RECO4VER ran Somme

KEP1 &RLE NO ~ 184 - 1 "L SOMATWUR OF INS2PECTORji
TOTAL DEPYN or HOLEK t65.4

ELNVATION SEPT11 LEOEMO CLAMiNCATION OF MATERIALS E BaORAK

* b 4 d 0

0.0 to 0.3 - Asphalt. Notes Lithologic unite
and their contacts were

0.3 to 4.8 primrily Interpreted
from gamma and electric

CLAY - high plasticity, logs.
=rM _mdus stiff, slightly

moist. dark brown, chemsi- 0Drillinx
cal odor at top of unit.

0 t 0 to 12.5' - 14" auger.
4.P to 7.0 12.5 to 106' - 14" rock-

bit, set 106' of 10"
ZRAVEL - coarse to fine. metal csng and csng then

S angular, medium dense, grouted from bottom of
, slightly moist, brown, hole to surface.

very sandty and clayey. 106 to 161.0' - 9 7/8"
rockbit - the actual 7

7.0 to 12.7 bottom of hole measiw-
ed to be 165.4' -

30SHALE - weathered to a driller claimed wash
plastic and very stiff out of loss" sand.
clay consistency, slightl
moist, yellow brown and
gray. slightly limey. few Vial Samples of fltrtd
scattered shell framets. and cuttings together
Walnut r~s at; 60', 70', 80', 90'.

1 27t 4.0 A0' and 105.5'.
12.7 t separate vial for

I LIMESTONE - weather stainei fluid and cuttings taken
but mwetly white, moder- a 6'
:-t!ly lard to hard(rock
claassification), moderate

- ly to well. cemented, den
oyster shell sones throug' - Water check first
out, numerous soft (rx ca thing on morning of
shale seam scattered 20 Aug 85 with TD of
within - they are general:, hole at 105.5' - 82'.
loe than I' thick, but
some do thicken up to Hole bailed to 95' on
2.41. ie especially from 22 Aug 85 with 10" cang
24.0 to 31.0'. unit is In hole.
very shlay with isand Water recovered to 82'

7 frox, 54 to 61.5'. within j hour.
** walnut FmR.

* .54.0 to 54.8 SHALE
*.. 54.8 to 61.5 SANDSTONE
*.. 61.5 to 71.0 Note: Lithology shown

to' " ~ - Oa P~et e between depths 54.0SHL -_____th and 61.5 feet changed
* . sngsof (rz Olase), based on reinterpre-

grey to blue-grey, sandL tation of geophysical
seam throughout, silty, log.

7-

516 26M~S3 PREvious EUYnoil AME OSOL9TE. -RJET"LK00
MAR71

(TR1ASLUCT)



INSTALLATION SUUUDE 2OE

S.P1 DRLI E HSINTOEo e a .,INPT.

S6MI FDLE 4TOTAL Mules com HoL 16.4

CVTIPL DEPTH LO9 09APCASO FO VMTS- I COES
ECO. SLV O FMLE . . - -

THCKES OF Ho.. U *tS

71.0 to 153.3 Instrumentation

SANDSANDTNE -no apperer Set 4" pvc pipe to TD
weathering. friable, weak- and gravel packed up to

- ly to non ceimented, soft 03'.
Ito, to wnderately hard(rock The 4" pvc joints were

* classification).* fine recorded from the bottom
grpained, very silty, grey, up as follows$

* a few thin lime stringers plug and blank at
* * scattered. clay/shale seal bottom(165.4') with

7- throughout and usually joints at .651, 4.75',
are loe than 1' thick, the screens top joint
pyWrite concret ions scat- at 19.7'. then blank

* tered, lignite noted aft*2 joints at 9.78', 9.73-9
W.' 9.78', 9.79', 9.75',

harder zones noted at; T8' 9.76- * 9.76.
123.5 to 124.7'. and 7941.99781# .7t

7: 128.3 to 129.0', 9.79' 9 .79', 9.74,
* thicker shale/clay seams 4.77' which inclutdews

o1" ,m7'.stAley sone noti 1.3' stick up. Joints
at -with stabilizers on

77.3 to 79.5', theu are Indicated by
83.8 to 86.1, underlining of the

ii92.5 to 94'. above - all stabilizers
96.0 to 99%, afe 5' below said join

104 to 109.8%, 127.2 to
129', 132.8 to 135'. 140.0 tcStsbeilepm
11.2.21, 144.3 to 145', Nftl FRe.sberilepm

(Staudrd 1/2Hp, gpem
/~eat 110) down to 159'
153.3 to 165.4 with Intake screen 2.6'

above bottom of pump -

SAND and SHALE interbedded this in followed by 7
_ ~ is in, friable, ai sections of V metal
silty. the shale Is dark pipe all of which have

both re sot~rxa 21.2' length with
gcrlar. ant ardditional
class),section of pipe of 7'

Ids at top Included .77'
stick up.

For further details on
Installation see
diagram.

ALL OFLPf4.S F:,MtA
aeolurN SLUPPA-r

MG6 PWN 1S36 PRVIU GOTI AM SE I PROJECT DOLE e
MA4 71

(TRA4NSLUCNT



CORPS OF ENGINEERS P-11 (Msc4ke) U.S. ARMY

LE55 TAW 1.0 A~love" ?ILNP~M.~1J U?,Nl-dWE0 LATEQ.
* A. * aA .

CEHYR AL I ZE M14 VlA . AOE

PALLJXyc(uppeg~ ZO-E)

FoqtMATIcN

p I LTc~Z

* 74 OL-6 ~ TrAL PIA.M FTER-)

- MONITOR WELL DESIGN
AIR FORCE PLANT NO.4

PALUXY MIDDLE ZONE
US. ARMY ENGINEER DISTRICT, FT WORTH

PLATE



P-1 (middle)

I-,nch GALV NIPPLES,

4', 4'x 4" CONCRETE PAD
GATE VALVE -- WELL SEAL

HINGE

10 3/14inch OD BLANK STEEL CASING

* 4 -mnch 1.0. SCHEDULE 80 PVC CASING,
THREADED

*i ID ACCESS PIPE,
TO TOP OF PUMP

* 1 -inch GALVANIZED STiEL COLUMN
*iPIPE, THREADED

- - - Bottm of access pipe set at top of

SUBMERSIBLE PUMP PUMP

- - Screen intake
at 156.4' from surface.

Hole TD = 165.4'
Bottom of pump set at 159'.

F-11 (middle) - Diagram 2 of 2
AF Plant #4(GD) - Paluxy Aquifer



NheNe. P-12(u)

B .LLUII0 L1 'sim PO Worth
PewI. t ,?lUl a. ass me TY e OP.1T

.F. Plant #4(GD), Nluxy Aquifer ,,. 81.26, ___Type_.or____

!P=ua 

1~ 11 
IU 

UUA - E
LOCTION111 0r.Wbwd w J11d*W

I& .MuFAMCTMU5 OmNXOAT1 OF MILL
5ffiLU5 AsWIC? Failing 1500

-U- 'a--l I P
.0.0=00_A .6. .. P-12 (u)

NM OF Ua.LIN s4. TOTAL .1MCA COMl OOES 0
rower IL aLlVATIOMN 1OSIOM SATCR *..

INSNCTION OF HOLE Isv..vino I coalh.ITI'
lV?*..AL ILNE9 _ E e ,... , , 06 Sept 85 .24 Sept 85

. T1 OI. ELVATION TOP Oi NOLE e * r +
Ia. TOrAL COMa MCOVEST FORn lOm 1 4

MPY OILLO INTO RMc 87.6 , Is. "UATu OF W OPacTon l

TOTAL. NMPTN OF HOL 97'

ELEATI 04Pe Los CL*PNICATIOU OFMATMIAL5S cm__

- 0.0 to 0.5 - Concrete.
0.5 to 1.0 - Base GRAVEL. Note, Lithologic units

and their contacts wre

1.0 to 3.3 irimarily intereted_ tby project geologist

CAY - high plasticity, from gams and electr

stiff, slightly moist, logs.

dark brown, slightly sandy

3.3 to 8.7 0 to 0.5' - 14' rockbit.

- GRAVEL an SND intrbeddd - 0.5 to 10.5' - 14" auger

both are coarse to fin. 10.5 to 97' - 14" rock-

sedium dene, slightly bit.
moist, dark brown to white ot 52' of 10 metal
olayey and ooblem up to oming after 54' attain-
6", Calcareous . Tecsn e then

prc-ted in from the
bottom and up to surface

8.7 to 9.4

CIAY - -high plasticity. Vial samplea wero
tiff to very stiff. taken at the follow8lihtly mit. yellow taen th e osown

brown, lime nodules, oyster at - auger cut-
heolls, sandy and aav'lly -aegr.

possibly a remarked shale. at 97'- rookbit

cuttings In one vial and
9.4 to 54.6 drill fluid in another.

LDOST0NE - weather stains, .4.
white with yellow brown. Aols bailed after
moderately ard to hrd completion of drilling.
(rock classification), Water level taken afte
moderately to well cement Installation of 4" pi

ed. saft(rx class) shale
san mcattered through-

I out, oyter beds within.
Very shaluy sone from 15.5
to 25.5', nallation

54.6 to 55.2 SHALE
55.2 to 59.0 SANDSTONE Set 4" pvc pipe to TD

59.0 to 72.8 of 97' with screen fro
SHALE and SAND interbe"Oda 9? to 67'(plus in bot-S6 tod SAND neredand. ta) and blanks to- sand is fT -gained and etlfa* with 1' stik

friable, shale is an ur.
unweathered dark gray, up.

-/1 both are soft(rx class). No pump Installed.
Pipe to be set inder
ground at a later date.

ALL DE.P7F42 PZOM

M" N" 1836 PeEVICMS ESTIOoS AMS OOL2T€. . I*IOLM 1
MA 71 I

(TRAe~lM"eur



DOLL"S LOGU Ft Ndorth 02UEY

A.?. Plant #'4(-.1)), Nlu~y Aquifer m-i6TOMmY

_________________________________________ IaE. WAIRWIM' s IIIIIIIIITIC OF WILL

- - -. P-12(u) . 5Sg ws.IS.

NAM OF OUI.L 14 TOTAL MUUU COng sex"
IL CLEVAIION ORO.....TS

0-U3eeAI DsoLSIE Po______ sem vMV SILQAItMa In
IT. ELEVATMU TOP OF ISOLE

THICEUS OF OVEISRUOWN'=MUco 
yPN w

CapB. MOMATUR INT NOCK ECTS=
TOTAL E6PVN oF OL6 971 s WAUZo a= I~

AIN0M C6M CLAMIPCATO OF HOINS NC O gOWARS

b .d. I

1 1 2. 8 to 9 .0Note: 
Lithology shown

I SAND/SANDSTOME f tIn graind between depths 54.6
ed, friable, mostly weak and 59.0 feet changed
to nlon coeated. some mod based on reinterpre-

eratdly cemtesam tation of geophysical
shale smass scattered, log.
lim stringers within,
overall has a grey to lugh
grey color, soft(rx class),

IO " 1836 PNEVHOS0 E"OLEU NO.~r -
MAN71 O.I

tANSLC1"



CORPS OF ENGINEERS WeI( F-12jupper) U.S. ARMY

W LL. HEADO (N c-ONCZETE~

VAUL-r w1i-H SrEEL 60VES?

A4 I- I- F

KI-rM c~~~ c~T (TO 'LRAZ

ov/~j~wue 12 RO&K
* 4 iJ.- soo

A THREADE9 PVC CA51W4JC

01

FOP-MA11Ol~t

- (FIliek !5t'Q)

MONITOR WELL DESIGN
417 = IAIR FORCE PLANT NO. 4

PALUXY .UPPER ZONE
R~uU-(&~v~~. , -U.S. ARMY ENGINEER DISTRICT, FT WORTH

7 PLATE



WELL P-1_ (U')

10 %,iwlh O.D. SLANE STEEL CASING

* 4-nc I.O. SCM4COULE 90 PVC CASING,

* lrckVACCESS PIPE.
* TO TOP OF PUMP

-I-inch GALVANIZED STEEL COILUMN
PPC, THRAOE

SUBMERSIBLE PUMP

5~o*an c4g por-f- 95. 1'

Snfo 0 pmJp '



MLLUU Los " 'Pt Worth 2
LII U 3 m Il TV'l OW UT *

.7P. Plant #i(GD). Paluxy Aquifer II. aum D TYPE Op or flNEW

Ii. 5UJST5W UAIUO WLL
bitips AMICT Failing 1500

gem. M1e. (A. -lies d.Pog a*d. !

MR666 P42(M)
MAI O a.ILLe 14, TOTAL MUNII COS C Ooke D

Brewer IL CLEVATION MeuO ATSM

o3V3ISoA, DOuL " a. " sept 85 16 e 5

THAU1M55 or OW S..5010 9.4 1,. L.vATIOM TOP o, OF HO.LE c 3, -+ "

W. TOTAL Coma McIOV"Y frS SamIe
Ia rm O R I k uS iN T O 1 4 6 .1 e .ILS e OA T U E O IN & * 9T O i 2 4? , ' L .
TOTAL UUPTU OF MOLS 0

ATI DO" LBi K CLA IC A O • 'M ALS ; CO KE 'n- "aft" N6

0.0 to 0.5 - Concrete. Note, Lithologic inter-

0.5 to 1.0 - a.. GRAV_.L. pretation and their con--

1. o3-tacts were determined _
1.0 to by the project geolo-

CLAY - high plasticity, gait prlrtly frolo

stiff, slightly moist, gme and electric log

dark gray to dark brown, rin

sandy and gravelly, calca us.

0 to 0.5' - 14"' rockbit.

- 3.5 to P.7 0.5 to 10.5' - 114" auger
10.5 to 155.5' - rock-

SAND and GRAVEL interbdded - bit, "
-- h amoarse to fe set 103' of 10" metal -

sained, s edim dtas , pipe of which one foot 7

slightly moist, dark brown "as stick up.

clayey, cobbles, calcarotm The cong me then grout-
ed up from the bottom
to the surface.

8.7 to 9.5

CLAY - high plasticity, Installatione

"" stiff to ry stiff, sligh-

- ly moist, yellow brown, Set 4" pvc pipe to 7D

-1= lime nodules and conc nt- with Intake screen from

I rations, sandy and gravell,, . 150 to 130'. This pipe

possibly a reworked shale. was then graveled up to
771. The bottom of puap
was then set at 149.3'

9.5 to 54.4 and 1" riser pipe to
surface with 1' stickup

throughout, white and yel- All pump and pipe syste

low brown stains, moderate I to be set under ground

hard to very hard(rock cls a- at a later date.

ification)* moderately to Diagram to be completed

well cemented, oyster when above system coin-
shells throughout with leted.
dense oyster beds within,

shale seam scattered
" throughout as ar lignite Hole bailed after coo-

seam, a very sheal sons pletion of drilling.
. is encountered from 10.9 Water check on 17 Sept

to 15.8', the shale is
- - e~~' oft(roak cassitfication). 1985 at 7.9'.

- 54.4 o 55.0 SHALE

55.0 to 58.8 SANDSTONE vial samples

58.8 to 72.6 taken at% one from aug-

SHALE and SAND interbeddei er cuttings
one from drill fluid

Sis f-Sm-aind and . . fromfriable. stale is ssentia y rockbit cuttings at
unwethered dark grey, 155.5,.

-- :- both are soft(rx Class) 155.3r.
with lignite seam and 6O ND SLr4 (- -

line stringers within.

IMANYO 1336 veus omemm Aim omai,. CT O.



U PE"MeI -U -1 -

It Worth M L 2 FtWot

A.F. Plant #4(3D). Paluzy Aquifer 1. oATM.1Lam,.. w . Uru
UW. TS41 (C. tmmw SMft

.3 MAMUACTldMEW oue ATOI aF MISLL

use Olliall.eic

I&k 191.VATION 4s1114eoN eATEN

.4. O31SCLTDS a.PES

[DvER',€,. Q,,,€,.NEB ________ . FaS SES,, __________________________

17. E1.9VAT01 TOP OF* NOLSE.ICK10618 rlt Qeovse9MODUli
41. TOTAL COME NICOVELY P01 4SN

GEPYN GulLIESM -01 0. 11eIIAThUR or mu1SPS cycin

TOTAL E9PN or 1104.1 155.51 TMISA'Ae

EL.IATOU SPN eLEEO CLAU1IP#C(V~ OATMESALS I COo"" 1Dt1aOESI & /
L9 Mo . e M , ee..i ".0W~e

- 72.6 to 155.5 Note: Lithology shown
S"c Fm.between depths 54.4

- fine grai ned, no apparent and 65.8 feet changed

S weathering, friable. non based on reinterpre-

cemented to weakly cement. to.o o eOpySca

" d from top of unit to lo.

-. 15.5', then cementation
tend& to ilrease in n -rd-
ness and frequency of ap-
pearane. light grey,

-" -. nowe white, line string~ers

- scattered, shale seam an
zones scattered throughout,

- , " 19. 100.5 to 102', 114.2

to 115.5'. 145.4 to 148',
- * and 153.1 to 154.3'.

this unit overall varies
from soft to moderately
h trd(rook classification).

/ ,-

--

MAN 71
(T7dUWSENC0111,)
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CORPS OF ENGINEERS Wait1 P'- 12- (MA'dedle) U.S. ARMY

L'Vr-LL HEA D IN C 0N fI-<,FCrtC-
VAULTr WAITHI-t5TEE.L COVEZ

A ANGA

C~fYR AL IZ M 14" VIA. AOL-E DSk

- T 3 LL. t- F

J- 4"(P .COL--m i5)

I-0

W157LL P i~,

- MONITOR WELL DESIGN
AIR FORCE PLANT NO.4

PALUXY MIDDLE ZONE
US, ARMY ENGINEER DISTRICT, FT WORTH

Pale T 0~. J 55S' 5 PATE



WELL P-iauvMv

'I ; , BLANK STEEL CASiNG

-4 h :.D. SCHEoul-E O PVC CASING,

THREAMED

.PT%* 7_. ACCESS PI PE,

TO TOP OF PUMP

- * 1.-inch GALVANIZED STEEL COLUMN

P PlE, THREADED

SUSMERSIBLE PUMP



Il~e Me. P-1 3(u)
DULLING LOG sON Ft iorth OF 3 smeETs

U.WL size ANO Type OF U"T *
A Ir FOrc'l Plant f I AU nwBN m - EU

aLOCATION I'C-.. SCOMW.
Pa.lxy Aur 12 . MANUFACTUMRrS DEMIONATION OF DRILL
i. ORLLIM iAuucv F-Iiln 1500
JC I. TOTAL MO. OF OVlER- I OSR-OKO ! ToEo

4OLK NO. (A. - . UROEN IES TAK0N a
-.W 1. P-13(u)

ODLI& TOTAL NUNmERG CORE 90)(9ewNA er IL ELEVATION GROUND WATER

4 DIRECTION O
r 

"OE ITAARTED ICO.PLIKEDII. DATEI 111.5
an.RT.CA. bitMEL*-Eo _ CE. PNo V"?. - 7 Jan 86 :30 Jan 86,..1-VAToToP oMOL-s C..3a./'s

7. TN#ICKNES OF OVElRSUOEN 14.4.V
Is. TOTAL CONE RECOVeRY FOr mOINa

6DEPT" DRILLED INTO ROCK 76.1 1.SGAU O NPCO

TOTAL oPTH OF HOLM QO. 5

ELEVATION DEPTH LNO CLASSIFICATION OF MATERIALS % 6 .ON REMARKSRKOV* SAPL (D rg== ~W ft m =h of

.().0 to 6.9 14 Drill-in

CLAY - fill, medium plasti- 0.0 to 14.5 - 10"
city, moderately stiff, auger,
slightly moist, black to 14.5 to 68.0' - 12" pilolm
brown, scattered gravels. bit& 14" rockbit.

68 to 90. 5 ' - 10" rock-
bit.

6.9 to 8.9

CLAY - medium lasticity, 2. Bedrock lithologies -IY mode iumeyasticfsit. Identified from drill _moderately stiff, slight- cuttings. rate of bit

ly moist. black/brown,petrioadrm-" scttere ;raels.penetration, and from -scattered gravels, electrie log.

8.9 to 14.4
10 steel casing set

GRAVEL - slightly cobbly, tom6, ,i cemet-- clyeyslighly mistto 68' with cement cir- -
- clayey. lightly moist. culated to the ground _

surface.
-- -4.1 to 26.0 1" pvc, 0.010 slot14.4 to2screen 

set 90.1' to Z- SMALE - ealcareous. 70.1'.
Sr4" pvc schedule 80 cs -set from 70.1 to surface

26.0 to 28.3 --

LI1MTONE - shaly. -
2 - 2 7/8" dia, 20 stage,

single phase. model -

28.3 to 55.3 2x4 P050. gpm(max)pump, made by Standard -

LMESTONE - few shale Pump Co., Bartlesville -" -- Ok. Pump auction at -
seams except from 42.0 to
47.5' where ahaly. 88.1' below ground

surface.

tHO F01 86 , ,o .-. '' I
'

30'AZ 71

MAR.71 1836 PREVIOUS EDITIONS ARE O OLETE l



"*If& P-13(u)Ii INSALTO "c 2
DOLUL M SVD Pt Worth 0,w3T5Wr

r~pomm 1. wsiZ AND Type OF MIT
Air ForCO Plant ii4. PaluXV AquiferI. AG P ERTD IO n --

__________________________________ IL a. AMUFACTUREWX DEMOATION OF IU.L
L. DRILING A08NCv

is. TOYA H9OFOV40. DTRE DYRE
A. NO. ~~P.43(u) a m . Ae

H AMCo O ILLSI 14. TOTAL RUNS=R Coots lbxg5
IS. ELEVATION GROUND WATERA

C3YEftSCAL C31MCLnNCO cc*.____ FE ROM MEUT. _____________________________

17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERSURDEN. n EOVIVFR INN
aDEP'TH DRILLED INTO ROCK 

19. SIGHATU if OF INSPECT
IL TOTAL DEPTH OF HOLE 90.5 15 1 91)
ELEVATION DEPTH LMEGEND CLASSIICATION OF MATERIALS Clo SON OR REMARKS

COW SAMPLIE (050== w4.~- .44-,.0

- 'T 55.3 to 56.o

SHALE -

56.0 to 63.7

I SANDTONE - silty.

63.7 to 72.0

LL SHALE.

72.0 to 76.0

SANDSTONE - very silty de-
creasing with depth to

slisxhtly silty.

76.0 to 90.5

SA1WT0NE - contain, a
?luaber of shale streak
and thin seasm.

-T.D. 90.5'-

Ijf

mr' rCM 18 36 PRE9VIOU$ 90-MOS ARE OWOLET. NOI.EC NO.
MAR71

(TWAMBLwCBN1



"66H&. P.43(u)

FtLLr lvs". MAL;O Worth o ~ui
W. 11619 AN0 TYPE Off MIT

Air Force Plant 4i4, Paluzy Aquifer .

aLOIO (A. dho- - a.I 1 Om.i..e USIRE

11. 01to w ne &a n.4. TOTA " NU C UU E W C O W GAE O OFOAR
A, MOLE 0. (A* h-- d-te ddelISLEVT GROSUNDCWZ EA T KD w04'm

6DIRECTION OF HOLE 0 CO~L aEo

7TWICENU *p OVENSINoeII 17. ELEVATION TOP OF HOLE

a EPTu WRILLE= INTO MOCIC 'S oTA CONE RECOVERY FOR 110ffi

LTOTAL DEPTN OF HOLE 90. 5

ELEVATION DEPT" LEGEND CLAMSPICATO OF M IALS :006NO O REMARKS

b CDV. UMPLE ad~4 to- - I.. 414rn .

MAR 71 1 36 PRE1VIOuSI EDITIONS ARE OOMLLETE PROJECT00

(TIMMS&W4CMIFT



CORPS OF ENGINEERS U.S. ARMY

JIG;Aeo 
6OL1t4Q EIAJL.5

A A

%RFPJAcf CONIC4RTE
e-Als I IN 14 IA. NcdLf

014 HOLE
P0It '51MEL 6AMI4

4040MANO/W4.NUT WQRO&K

74 W~CHI4 P 1kol.- go)
THRADED PVC CAI~Jci

- (Ftlurek 6k)

- q f4OL&(Av)AA15ALE PIAME~

19 I 0.CIO1 6LLOTTED EVC

MON ITOR WELL DJESIGN
AIR FORCE PLANT NO. 4
PALUXY .UPPER ZONE

PAL-/--rMlDL5 --, CqE)U.S. ARMY ENGINEER DISTRICT, FT WORTH

____ ____ ___ ____ ___ ____ ___ ____ ___PLATE



3' 3' STEEL ENCLOSURE

I -inch GALV. NIPPLES,

• J GALVANIZED "TEE"

HANOLE-<- FUG

4ASi 4'a 4" CONCRETE PAO
GATE VALV WELL SEAL

HASP _--,,,

%,nc #4d). BLANK STEEL CASING

-inch .0. SCHEDULE 80 PVC CASING,
THREAOED

L -). ACCESS PIPE,

TO TOP OF PUMP

-inch GALVANIZED STEEL COLUMN

PIPE, THREADED

SUBMERSIBLE PUMP

p u Pump .suc-icf1 a 88.1

Paaxy WAmo-tr lAell Pu)



I ~~~~~ ~ ~ ~ O I II II &oi k, P

DOLL, L~M A ZWD UWALATI t "Irt SHMT

'. us- AmNTo F oT 14" Rae6" e el
Air Force Plant Nunoer -1 A -

"* LOCATION = - NONI

Pai uxy Auifer Pollution Investi.ritio IL wAmwvACTUUiEWs vam1ATio OF ONILL
"DIL,*LING ANCT USCEu PailirE 1500

,L "L9 .MD.
"' (A A.- ' Wf e

''°
U

.W 0.( N.6e.0 Idli
4

Lt NAME OF O*LLN M P I - ,I. TOTAL ,us,, coNe DOXSS

Brewer IS ELEVATION GNOUNo WATER See comment 1

6, DRECIONOF OLEIS.OAT "m ,ANvrrz ICOMLUTEb

(MvcPtrsAh C~ifcL.ME ______ oce. .m veal. 16 Dec. 69 Jan. i6 (11C
_______________________________ 17. ELEVATION TOP OF HOLE 4 3

THICKNIS OF OVENUUNOEN 1s A COMM r

M DEPTH DILLED INTO oe HL SINATURE OF INSPEc an

. TOTAL C6PYN OF HOLE r" ,
VATI an DEPTH LE D CLAIIFICeTI OATENIALS IS COPS OSE N dame.#

0.' to 1. Water Level

No water level wasCLAY ?ILL: black-brown; taken orior tc the
medium plasticity; medium gTouting of the casinp.

stiff; slightly moist;
scattered gravel.

6.5' to 1'

MLAY: olack-brown; 2. Drilling Methods
medium plasricicy; :ze.ilt 0.0 - IA.5 - 14"
-t.ii; .igt'y moist; augur.
-scattered gravel. 14.5 - 56.0 - reamer

0o to 14.0' (11" rockbit with a 14'

GRAVEL: some cobbles; e.nder).

clayey; slightly moist. 56.0 - 77.0 1

rockbit.
14.0' to 26.0' 77.0 - 100.0 - 6"

SHALE: core barrel.
Reamed the hole to 100'

calcareous. Identified with the reamer.
by cuttings, rate of bit 100.0 - 110.0 - reame
penetration, and electti Electric logged the hol
log only. Placed 103' of steel

-__ 26.0' to 28.0' casing.
Grouted the casing in

LLMESTONE: nlace.

-haly. Identified by Drilled the ,-rout out
20 cuttings, rate of bit of the casing.

penettion, anle bi From 14.0' to 77.0' -
S penetration, and electri the lithic descriotions
log only. ~re generally basea

28.01 to Ila' upon electric log in-

LMESTONE: teroretations.

occassional shale seams.
Identified by cuttings,
rate of bit o)enetration,

- and electric log only.

MG FORM 1636 PREJEOU ElYrOS Am. OIeLETS. It no.
MAN 71 v'

fTNS SOOM Air Force Plant No. A P 13 -M

No



DLMLGSDFort Worth 177 T5sel
PRO~e a. alz sme rvYa OF wT 14" Re&"ier '5 Core Barre1
Air Force -lant 'lumber 4

Ldnife LOAyO cuttings,
"aluz - raifrPol t o f bnesi.tio enet ation, RWS641AIO F R

.Rdrat of bt penetrationTKCM
L~~~~~~n eletri log DRLERnLTOAiy NMM.OCMO9

Brwr &CLVTONQNXCWAE eecmmn
4L ~ ~ ~ ~ ~ Ietfe byaCIO cuttin"gs, OL !TRT* ICMLUC

KLKVATION .aT pentraion andPIC eILctri n MAK

cemente zoneIWA.

to 6.'s ry

rine of aited; aaron
looselyeceted.lgony

2.8-82 6.9,848850

70 Graytificlay octatings,2

rate lambintioens.rtin

sand andtri clay. nly

adti9.7d bar clayinse
wite of it ene tin

a201to 91.0 gayca

60 b93.2-93.4 - rnterofbdd
pelatnd;sand electr

(?A~cmente zioorePanno.4Pe.-i



DMLUN LOG Fort W~orthio s~r
PROJECT u.szehugT'wuouuT14- Reamier /" Core -

LOAIN Air Dope lant ATION~ ZKOW

Paluxy A-uifer Pollution investioation IL wAggrACTuNews DESINATION OF DRILL
& DRILLING AGENCT PXC ailing 1900 . W~UE

4 OLE 1M0. (A. 66- Ift 1. UUNWE5AE WH F 0

L AEO ML -P 13 - x 14. TOTAL NUMOR Come INOSES 4
Brewer IL ELVTO GGRI WA'C See commuent 1

IRECTIN o OL ISIATDLE11ATE CMPCK

(VRTICAI. 01NCLIHED _______ uEE. Pem vEnr. _____________ Dec_____________5

7. THICKNESS OF OVERS~uRDem 14. 17 LVTO*O FHL

IN. TOTAL CONS NECOVERT FOR WRING 65.0
DEOPTH DRILL"D INTO ROCK S"~m F10"W0

S. TOTAL DEPTH OF MOLE '

ELEVATION DP LEGOEND CLASSIFICATION OF MATEIALS coRe 0OE ORAVARE

b d .______1___a

94.2--4.5 - a fe L-b k2
coarse sand layers dip-
ping at 20 0.
94.6-94.8 - inter bedded 1AI yz
clay and sand.
95.2-95.5 - a few lig-

06.01 to 110.01: soft-
moderately hard; coarse
grained.Ru

90Below 100.01 the sand was L-.2 0
-' identified by cuttings,

rate of bit penetration,
and electric log only. 3
Cemented below 109.01.

140

110(

MAR7

eFhANSwcPOW" Air Force Plant No. 4 P 1 x



Palwcy Aquifer Pollution Investigation RD MN T N

IL MOA.UFACTRED COUNAS OF WIL

SYAOTU I C~L

TNICUSS5ou os~maosu 4I& TOTAL COOSM ACOREN ftaxes 0

& SINESTONN of MOLEy s. DATEHOLE 2 -i3m evius

;*CTC CIMLI9 so 8- scatere weak- t1md 86 to 110 (dll 8
raned ELEVhtO Trey tof HOLE (s grou up3 t

*MKU or liniteov semsatre49ihnmea aig
M*HO I L D N O N C th r g 1u ,F si t and _6g fATo i OF~ Im'o e

TOTALy wEPth nOPru tOin .2.P toto -97

12STN - F-*x Fa 167.7a to1p8 odcreiul
met ~ ~ ~ ~ ~ 9. tokt oncmneL rle 16. do 95 t/8

grt eetto.fn log availbt.
grie SHL l reih grey, toi Hole has gaoutlupgto

lignie sem scateritor igcing ealesanl-
throughout, silty ed af flin-ji12-g9.81

molplu Intalledio

t6* to 16. 23t 167.8 1 97 "

SHAS geensh royto olmp nae gam 160.5'

white.pum (ntorsurfacdel an
13~~e fiter dtrillaced

Aoto 5' pump plce below

pump and 20'rfac .010

screen placed immed-
iately above pump.

Samples

* Two maples taken at
14 167.8'. -one vial of

drill fluid and one via]
Of cuttings with distil
led water added to fill
vold within vial.

Notes Robert McVey pre-
setonly during frill

ing portion. ise. 84.2
to 167.8'.
Gerald Schoonover pre-
sent for inspection

* - during well Installa%:
- * tion.and logging.

MAAI
(TXNfSLVCWf



OWTAL6ATION 
P-13(m)ext.

DMLLIM LOG SWD Ft Iforth 172ET LOOM

TIMM U. size AMC TYM or INT
Faluxy Aquifer. AF Plant 496 -LEVATNIMI MWWW fr

L LOCATION (Cdoo- ft SOOMW
IL "NUIPACTUNEWS 6="&TlQM OF WILL

Asency 
aw I 061ITUNSCO

4. HOLE NO. (A4 .0- wI osmew two IL ;M&I1N1iW*FLQUV TAKCH I cmI1TUQG4KD

NOW moo P-13(m)exatensio
14. TOTAL NUN1SCM COME DOX9S

IL HASIC Of' MILLION
IL ELEVATION GROUND WATER

!STARTED ICOMP,9*90Is. &MICTIGH Do, "Ke Is. DATE 0401.9
W4,,,,TgC" oge. FROM SAT.

17. ELEVATION TOO OF MOL9

THICKI&C" Of awaRGUMORM
OIL TOTAL Cong RECOVERV Pop eM*G t

DCPT" ISSIOLLCO INTO MOCK it. SIGNATURE or 11mawpacy

TOTAL DIIFTH or "OLIt JA JOV1.

EVATION OCPT" LEGEND CLASSIFICATION OF MATERIALS DOE an OOESOA-L dwa

Z-

?o

"OPOltm 18 36 PRUVIOUS COOTIONS AMC OGBOLItTe.. PROJECT "Ok It No.
MIAN 71

(TRMSLUCRN"



CORPS OF ENGINEERS MAONITC)P VVELL P - I _5LM) U.S. ARMY

c~wp J FUgNIW4E0 LATER9

OVEF OLiPr25N

KjlK 69YDaGOLT(rO 6QRACIE

14 0. So

.b fr FAL-IXY(LLPPR ZbRE)

POI?MA-rloN
J1-21 L.T e I

C~~NALIPAU . (MNI~ WLS~DffN

x 4" ) LV. ~i .ir
-. I4LL 5CRISEN

MONITOR WELL DESIGN
AIR FORCE PLANT NO.4

PALUXY MIDDLE ZONE

* U.S. ARMY ENGINEER DISTRICT, FT WORTH

i~.J7. A PLATE



3 3' 3' STEEL ENCLOSURE

inch GALV NIPPLES,

GALVANIZED "TEE"

HANDLE FEMALE PLUG ,

4'a 4'x 4* CONCRETE PADGATE VALVE WELL SEAL

0 %,inch0.1. BLANK STEEL CASING

-inch I.0. SCHEDULE 80 PVC CASING,

THREADED

*- L 0. ACCESS PIPE,
* TO TOP OF PUMP

- -inch GALVANIZED STEEL COLUMN
PI PE, THREADED

SUBMERS18LE PUMP

IVONIT-1R WVELL -- I3M1



8A.C - 83

D NG LOG SWD Fort Worth
1.~U PROJEC "L icm T'VPEf or -Pa ~ .

Palux Auifer Pollution Investigation it -A.,IndELV*nOURI,.t* -,
SI.O¢AIi J m

C. .f (Air ce Plant #4) i. MNUFACTUhR's oESIGNATION o SMILE
ON- CT Failing 1500

USCE-C iL TOTAL..ef o oavan-

o 8A4C-83 IA. TOTAL MUeo CORE ses I
L. NAME OF DRILLERWTOAWIDRCM KS

Brewer IeL sLEVATION GRNOUD MATZO

. DIRECTION OF HOLE HL CATE ROLE 1'JOPao
gVERTICAL C3'MlINO 06. FROM VERT. 1,9_Jul 85 11 Jul 85

. T ICKNEss O OVER *URoEN 32. O , . TOTAL CORE RECOVERY oRn mOm,, 39%

ILDPT" DRILLED INTO 0OCK 7 .0 19. SIGNATURE OP SPECTOR r
.TOTAL DPTHI01 HOLE 39.0

ELEVATION QCPTIILAP LEGEMOS RECOV.SE aDW ARKS1* * .

-- 0 to 0.6' 1. Drilled to 32' on

A9 Jul. Water level
A was 2b.6' at 0800

0.' o I10 Jul. After comple
BASE THRIATE of hole, bailed to

38.1. 24 hr check-
1.1 to 19.5' level was 28."

1.1' to 7.0' - medium
fstici-, tan-brown, 2. JARS:
medium stiff, moist, A. 1.1 to 4.0
calcareous with scattere B. 4.0 to 7.0
lime nodules. C. 7.0 to 10.0

low to D. 10.0 to 13.0
07.0' to 19.5' E. 13.0 to 16.0
medium plasticity.brown. D F. 16.0 to 19.5
medium stiff, moist, G. 19.5 to 23.0
calcareous, slightly H. 23.0 to 26.0

silty. I. 26.0 to 29.0

19.5' to 32.0' J. 31.0 to 32.0
RAVEL, dense, well 3
graded (fine to medium),
tan, moist, sandy,clayey 3. Drilling methods:
Borders on a gravelly 0.0 to 32.0 auger
clay. 32.0 to 32.5 -rockbit7

32.0 t 39.0'32.5 to 39.0 - 4" co "
32.0 to 39.0'

20 LIMESTONE (Walnut fm)

32.0 to 38.1 -moderately 4. After bailing, hole
hard, dar-k-gray, fossili- as backfilled to

ferous,dark gray,calcare 21.3' with neat ceme

ous clay matrix, grout.

38.1 to 38.4-moderately
hard ,gray,fossiliferous, 5. Water samples:
clayey.

38.4' to 38.6'-clay seam
softtan-gray,sandy,
fossiliferous.

38.6 to 39.0-moderately
30 hard, gray, fossiliferou;, T

clayey.

T D 39.0'

-:77- L.. 60 x -

, _-

i"I .. . P1- IS 3 6 P RVIOUS L TON S A Ra E o L eT P EC
MAN 71

(TRANESLUCENT)



INTLLTO SWEETIO IP.L
01R0L LrnCm~ as.. Fort Worth 2F 21ul sme4arsI~

MOTICNEYS IPOEUR0 1*5

mtcow SAMG. D.. .) 471.

0'CE to OI OAL.6'n .1rm
244 -r ch8k4,~e

IL ~ ~ ~ ~ ~ ~ ee NAME OFope DRLEaveTTL.PmCOEsx
B 'ow OIL EEAINGO DATE seet C.roI-m grud i

to.a& 1016N 2UN 32.7'E

OA0 to 110: i C 7.-90
Aphltty ta4 hrrw . 9.0c - 1 te0

very~~lve htad- broode moiter..4.,--7.

Gravel Base t. 17.0, -ael to 57
limeTh holee mrom 9.0' ouc1.4h

0 s t Ardtetrtobildy

101 230 342.0"

1.'to 7.0' medium to 20.0 4 21.80
hihlas ticity;eds brc290k;3.
veryZ stiff; moist caleos 2. 32.0 Sam 35.0

2A. 38.04- 4.0
P. 43.0 - 46.

LiaP. to ilA0'2 logh C. 46.0 - 4.0
plasticity; tan-on; i9-11.

moist; cacwithua silty 3. 0 1.

to 22000 - 2er.

vryVJ dse;tf ; moist; 41- .0'.o 5

(fin, tl edu grve s i ),any.r.35o-8.
20ome co.s 3a e i e 8. to 584.o - 4

cayeyP. 43.5 .0 to 6.0 /

120' to 0.0 ' tlw.46o- 8o

Plasticitiq tan; meiff; , 7.'

cao olareo s; silty .ihctinsadlf
ovrcutn. 10. p

o;edu stiff weth8 seel cosncgteo
stiff;: mos; ta;armost; 4.

slty.v$welgae 4.1t 4.1-6

(fin to~ mediu graLe NO.),apr
MANe cors grve sie ani K P48.0Y tof~ Polti8 .01 - 84

cobleg~ sie1 rm271Vcr arl



Ho U~SAC - 84
DVISION INSTLLATION

DRILLING LOG I V .otVrt SET
--FEC-T 10. WIE AND TP FE?1 ~pI"Ap
Paluxy Aouifer Pollution Investigation I.OTUPKEEAINSON(E

2LOC ATION (C 46s $90J.0

i.rf ore Plant No. 4 (G. D).) 12. MANUFACuSIEWS 092IGNATIOM Of DRILL
I.DRLIN AGENCY Failina 1500

U O 13. TOTAL. NO. OF OVEN- IOAWNE0 JDS~NE4. NOLL NO. (As fN In - O Nd* SI~ UNOEN SAMPLES TAKEN 17 0A"a' INU . 8A4C - 84 4. TOTAL NUNER6f CONE NOXES

NAMEj OFt oLN B e e & LVTO RUDWAC e omn
G. D REC IO N OF OLE 6.CATE HOL

M)VCMTICAL ~ ~ toNLC 4 06.0' l.oR.w1zxl 5 14XI r
17.tciy tanAIO TO OFeNdis

7. ~ ~ bon THedium sFtiff;o" 1.
- ~ ~ ~ ~ mit cacrets si TLty R COIRYFRDN

GEAEL deHOin. fromt .dd-

2%0 to 6.0 :lo

brown; Fmetiom (?)ff

Dtr48i0e: mfrom oc

60x

70

~m Sdrilng action.io :net 8z8



INSTALL TSN TI
DmLUws LOG SVD Fort Worth o120-V2 .. EET

Paluxy Aquifer Pollution Investigation 510111 (Tzu 'M YNOSWt~ r aroo
LOCTUUO -S 

L V~ N SN W lM --G. D. Air Fore, =ln No. d I& MNIUFACTUREWS DESIGNATION OF WRILL

USE Is. TOTAL NO. OF OVENCRUD*VRE
4. POOLE MO0. (A. - as too. EM SAMPLES$ TAKEN!1" .. 8A4C 85 -90

L MANC OF RILLE I. TOTAL HMNSE CORE OSES 1
BrewerIS. ELEVATION 611O04N1 WATER See Comment1

IL DINECTIOM OF HOLE j.-AJIE C~EE

M VERTICAL C3.C.c...s D_____ ue. IRO VERT. '*~M ~ iJa1 85 :19 July 85

7THICKNESS Of OVEREUNDII 59.0 .ELVTOTPOFME 472.
9DEPTH DRILLED INTO ROCK M I. SITOAL COE NECETOR OIS 9

9. TOTAL DEPTH Of HOLE 65.5 .I.SGAUEO NPCO
ELVTO KKO CLAWiFICATONO ATERIALS %CO114 sox OptI R

6
ARKS

ELEVATION DEPTH LEGEND NCOV- SAMPLE I(D-*IS1 1 A.ERY ~ R~ .4... *G4 NI

0.0'o to QA' 1. W*ater Level

Asphalt 24 hr. check with a
hole depth of 55.0'-
tiater at 24.1' and

Qa'to 2.0 7aved below 37.7'.
CLAY.

0.4' to 4.3': high ~ 2. Jar Samples
plasticity; red brown
dark red brown; very sti B 2. .4 - 2.4 Z
damp; calcareous; sandy. B . .

C * 4.3 -7.0
D. 7.0 - 0.0

10 Ad"' to 22': sedium - E. 9.0 - 14.0
high plasticity; red brmlF 17.0 - 20.0
stiff - very stiff, dap G . 20.0 - 20.0
Calcareous, with lime p0 ier M. 23.0 - 264.0 Z

(caliche) and nodules; 1~. 26.0 - 26.0

sandy. X. 29.0 - 2.0
L. 32.0-- 36.0

2AQt to 17.0': low K.P 36.0 - 39.0
plasticity; tan - red N 1. 39.0 - 42.0
brown; medium stiff L4U 42.0 - 45.0
stiff; moist; calcareous; P. 45.0 - 48.0
silty. 0. 48.0 - 52.0

R N. 52.0 - 55.0
S. 55.0 - 59.0

20 17.0' to 29.0's medium -
high plasticity, with a
low plasticity zone from H DrillinK Methods
20.0' to 23.0'; tan; medis 0.0' to 59.0' - 10"stiff - stiff; moist; call auger.
careous; silty from 20.0', Set 80 steel casing to

9.0. Had a ard time
I Setting due to caving

29.0' to 32.0': highi and sand zone above theplasticity; red brown; antLmsoe
stiff - very stiff; moist 5.'t 9.'-7j8
calcareous, with abandAnt 7 rock bit.
lime nodules and limeston5e't 6.'-4
clasts; gravelly (fine - core barrel.
grained). First sign of wotsr Biled the-hole to 58.6

30at 30.0'. and then poured in 12K bags of neat grout. The
plastoty t2a0n - re top Of the grout in the

plasiciy; tn -redhole is at approximately--
brown; stiff - very stiff 19.0'.
moist; calcareous. te remainder of the

~-hole was backfiiled wit--
cutting.
ill cuttings had been
begged directly upon r.

mOv&l from the hole and
/7 thorse cuttings not used

to backfill the hole
were Storodin the areaZ

MAR 7~193 PRVIUSEDTNS ACMN LT Pm3.uxy Aq ifer Pollution Investigation 8A4C - 85



H,6 #I&S.AAC - 85
am WD90ALLATION I SNEET z

MLML;Fort Worth I or 2 
SHEETs

w. USE Ana Type O my 3 1 I v lugW 4" a= 0
Paluxy Aquifer Pollution Investigation 11. UATIM FO ELKVAT'ON SHOWN ryuu- -

DRILLING _______________________ Ii. MANUFACTUMMP'S OEUGUATION OF DRILL

1.E ORLLM ATONAL Failing 1 500
I).-T-* TOIAL a. OP OVEN- I WASTue sea UM'oStago

L ARI0;MILR.4 TOTAL HU"nS ComE D0535

BrowerIL ELEVATION AROUNO WATER See comment 1
L. OIAECTION OP M4OLE J9TARE CIPE

~TNTCL fl.CLHE _______SE. ""N ET. DTML 16July 85 19 July M~
07. ELEVATION TOP or HOLE

7. THICKNESS3 OF OvERGIROEM 59.0ISTOACOERCEI onsga 2
S. CEPYM DRILLED INTO R OCK 6.5 IS. TOGNATUROE MOF C FOR5PECNA<N ,92

0. TOTAL OSPYK OF MOLE 6.
SLEVATION OEPTH LEGEND CLASSFICATION OF MATERIALS SR Ca0t oZ REMARKS

ENY NO. a....I uan.w
40 b* f -________

SAND:loose tan wet;cal-Located 41,'1.8' south

SAND:loos; tan ~ ~of HM~ - 82 and 14.S'

(fn grind) smecay. w ent of parking lot Z
fence.
8A4C - 84 is located
168.9, north of Tf -

52O to ~~'82 and 13.9' west of
L~T0E (WlnutFo~to )the Darking lot fence.

52L~ to 60.5': moderte 8AAC - 85 is locae
ly hrd;tan hihly357.8' north of 8AAC -

ly hrd;tan hihly84 and 18.9' west of
weathered, iron stained; fence line.

50very fossiliferou:.q

consist of (oyster) shel 5#
calcareous clay atrix.
From 60.2' moderately
gray; weathered; very
fossiliferous; dark gray
calcareous clay matrix.

60.5' to 62.4': moderatily
hard; gray; weathered; -
less fossiliferous, shel Z
ls generally in small

- pieces; becoming very 7::

60- 5:P; argillaceous..

6Z4 to 63.8': soft; 0 0.
gr- ay; weathered; very

-)V_ argillaceams; fewer z
.' fossi. 2.

From 63.3' - moderately L -a)L 7
hard; pray; weathered;7
broken shell pieces.

~~'to §A.L' m oder-

ately hard; gray; weath-

ered; very fossiliferoa
70 -Z(oyster) ahells; a few

pyrite crystals; aome
dark pray calcareous
clay matrix.

SfLAOW I soft; 'mlue
green; calcareous; contain
amal pockets of a green
gray clay (0.05' x0.9

T.fl. 65.5'.

BIG FORM 1836 OU EDTIN AM OMOOJE( OLEHO
SMAN 7113

(TrAffSLUCZNII Paluacy Aquifer Pollution Invest. B&4C -85



[ INILII I. myINSTALrMLATION IN
E S

T

DOLLMl r I v -rh (or 2 smEETs

I. 0. SZE ANO TY4 CU Ut .

Paluxy Aquifer Pollution Investigation .1. DATUN F 'LEVAT1UM OUUCTU,,
L1 LOCATS"m (C- " wl" -

Al'. C~n'. Pi.4nt l'l3 !. (n~lrR a c .MAmUiACTultaeS DC
s

II
e

ATION OF OILL

COLE O . (A * M M - - dA MS T AE N

S .A.r- I. TOTAl lumal come soxaS

Merva Ig. ELEVATION GOuNO VATER

S. ecT D &E I 3ON OFw.o aAT * I 21 July 85 23 July 85

7. THICKNC eo
r 

OVEnIUON 1 7. ELEVATION TOP OF ".E

9Q S1. TOTAL CORE RCOVe WN FOONIi I
S.OERPTN OeILLED INTO *OCK 5.,1 IS. selATuNE o IiNPaCTOR
S. TOTAL. 0SlIT or R!OLE 65 .0 .pi M'

ELEVATION DEPTH LEGENS cLAwcA ATEIALS SCOORE 9" ON REMA.RKS

0.0 to 0.4 - Asphalt. Drilling

0.4 to 59.9 A 0 to 60' - 8" auger,
Ct - set 5' csng,

CLA 60 to 65' - 4" core.C

0.4 to 2.4 - medium to low Auger refusal at 60'.

Plasticity, medium stiff, *
dry, dark brown, sandy an
gravelly. Water first observed

2.4 to 3.1.- high to medi E during the 24 to 25' run

- - ~on 22 July 85. Z
plasticity, medium stiff,
slightly moist, black. On 23 July - water at

F 22'.

I0' - 3.1 to 4.5 - medium to

high plasticity, medium
stiff, very dark brown,
silty. G Jars

4.5 to 6.5 - high plast, A. 0.4 to 2.4
stiff, slightly moist, B. 2.4 to 3.1

dark red brown, silty to C. 3.1 to 4.5

slightly gravelly. D, 4.5 to 6.5

6.5 to 7.7 - high plast, E. 6.5 to 7.7

-- -- F. 7.7 to 10.0
very stiff, slightly 'G. 10.0 to 15.0
moist, reddish yellow, "H. 15.0 to 20.0

caliched, silty, slightly 1. 20.0 to 25.0
sandy, gravelly. J. 25.0 to 30.0

7.7 to 10.0 - low that K. 30.0 to 35.0
20 -grades to medium plasti- L. 35.0 to 40.0

city, very stiff, slightl M. 40.0 to 45.0
moist, yellow, very sandy N. 45.0 to 50.0
silty, calcareous. 0. 50.0 to 55.0

10.0 to 15.0 - high plast, P. 55.0 to 59.9

very stiff to stiff, slig tly
moist, red yellow, silty,

scattered sand sized lime
nodules.

15.0 to 50.0 - high/medium

plasticity, medium stiff

to scattered soft seams,
moist, red yellow with
yellow brown, silty and
sandy, soft sand seam at
28.7 to 29.2', some light
gray pockats(silt), some
shells from 41 to 45'. K

50.0 to 59.9 - high to
medium plasticity, stiff
to very stiff, moist,

brownish yellow and light

gray, few ferriginous claits

scattered within, few
sandy lime nodules.
sand/silt seams at: 58.9 L
to 58.9', and 59.8 to 59.)',
has shaly apoearance w/ sLicks.

ENO FOOi18 36 Pnvios actru An oEUIO-NS. P EC SoU NO.
MAN 71

(TIANI1.UCERI



IWOIN BA4C-86

DOUN LOS Awn Ft WULEIl

1. PRWWC . size fto Type or air
Paluxy Aquifer pollution Investigation *IDTW5AT.OKUN111(TME AM

A~p1.U~l'I 12 MAIIPA&CTUft*KS DESIGNATION OF WKILL

S3. TOTAL 111. F VIW

4 HO.E NO. (A. ft- drW "d.! MOC UK NWz OPev..~~USECH!u~

L. NAWE OF rILLUM Ar-R 14. TOTAL. NU"M coKE 1110E1

IS. aLevAriou GKInO wraTE

ougrOr HOLE W DAT a,.m,. !CO5P'.E'nD

CDYSWVIC*L 0.CLICO 01E6. PROM a'55V

7. THCK66EU O OWWR~jokaN 1. EKLEVATION TOP Of HOLM

IS.11 TOTL OK NCOVIEKY P40 MCING
ILEOPYN OPILLIED INTO ROCK rs 119AUR or INSPECTOR

9. OTAL OEPTH OF HOLE 6.,- -

EI.VATON EPT LEEND CI.AMIICTINO MTERIALS S COKE 8OX a"KWAE
9"ECOV.LM9M SAWMPLE MDEI. =11-.s . ... *SCRY NO. if .. i .1dM..

0. hb . 4 1' _________

59.9 to 62.2

ARGILLACEOUS LIMESTONE -

weather stained until 60.7 M
then an unweathered dark
gray and white, jointed.,

massive, soft shale to
hard/very hard L.S.(rock
classification), moderatel
to well cemented, oyster
shells scattered, shale

seams scattered throughout
and usually grades to marl

0

Sb -

L .3'

L 0.

MAG FO71 1S 36 PWSVIOIIS EDITIONS AKE OUITE

(TKANOLWCSISI7



__fVWINSTLLATION 850,41M IAER

DOLMLM I OUHWSTRNPOTSOT RE IN, L saTsR
D-P=CT 10P HOEIs. DTYE OF 2/86 2/1256CU

L7 ELEVATION TOP- O- .OL -- l

* THIKNES O F E S IN E S AN "L TOA LFCONERECOVDESIGNAON SOFI L 0,
DPHNLEGITO FA4L S I.AUN PING5OR

* ~~I TOTAL DEPTHv OFHOE,1

ELE A I N DE TILLN C L19V ATIN OF M TE I LSIO N E G R ON D O A RE A

C . SAMAIO TPFHLE DE4jO 8 I.S
7 .(IK ND F V R U O C 7 5 4 O T L C N E R U V FO R N O 1 0 0 ?; SIe M E

b OKT RLE NOMC 4 1 ______________IN_0

0.0 to 0.4 A 1) No free water
ASHLgodcnil encountered during

ASPHLT. ood ondiioxaugering to top of
2.5± primary. boring

0.4 to 2.treamed at primary
7- prior to coring.CLAY. medium to high taped to depth-dry.

plasticity, stiff,
moist, brown.

2.5 to 6.0t 2) JARS Z

CLAY, low to medium A) 0.0-2.5
paticity, soft, B) 2.5-5.0
moist, reddish-brown. C) 5.0-6.0

D) 6.0-10.0
Z ) 10.0-15.06.0 to 37!-F) 15.0-20.0

CLAY, low plasticity, G) 20.0-25.0
soft, moist, sandy H) 25.0-30.0
throughout, small. limy 1) 30-0-35.0
nodules and blebs J) 35.0-37.5
throughout, tan.

7-F
- 37.5 to 41.5

LI TOE tan to 3) GATN
20 brown along basal -o carton samplessection, fine to

coarse grained,
argillaceous, highly

-7:: fossiliferous, badly Z
weathered to 39.7: )DILN
fractured, soft.4) RILN

0.0 - 37.5, 8'auger
refusal at top of

T.D.-41.5' limestone.

H 37.5 - 41.5, 4"coreZ

Remarkst Z
A) Casing advanced
to top of primary

30.1- and reamed.
B) After coring.
boring bailed. 4"
PVC pipe inserted t

t ou h 
P inse 

r

~ grouti inbackfiled witcutig. Hl rue

INC ~ ~ ~ ~ ~ ~ thog PVCM in3sPEeOSEDTONrREtLEE
HANh 71C bingso

(TRANLUCWt



DLUN LOG F2 mr
asLNDT~

GEN~ERAL DYNAMICSw

:. & ",ER INVESTIGATION
USC' ALNG10

-L 8A4 -8? !& 1

L GMEDI OILWIS4, TOTAL M CORE EOR ORK Iaa 10

TOTAL DEPTH Of' aOL 41 - g- s INTR fII~a

ELVATIOM OEPT, LMC CLASSIFICATION OF MATERIALS %C o Its
NECOW SALEw (Dirs t R . SI

"oMA 18 36 Posvious tE1~os mA emLETE. pRO0JECT 1 OLE. NO.

TNKANSLUCw77T



BREWOR INSTLLVATION @KQMND 1AEN *

DELLMILoHEO I ____ SOUTHWES E N HEY. WOHOL O//F 2//L
L PROMNES OP. OVESDE 1.I LEATIND TPO OE -

GENRA TOALCOEREOAMICKSO*uo-

PTHX AUIED NOROC 0IN0VESTIINGUEAOTISONO

*SLI TOTALDETOPHL19*5. 'A

RE0V SAMLE .. 010100...

L WAN OF dRLU 8A8 *TTLHU MCR a

0.R IL.t toA0,3,Osphalt .9

TOTA toPT 6FHLZ1 .5±

plastcity stiff, D=

6.3 to 8.0±l ) No.0-e3at5
CIX edium to highry Bor35 ing

10. C) 66.-t.0

~tlicity. stiff, D)80-.
moist, calcao reon, C 2) JA0R0.

7-6to F.t) 0.-1.5

8.0A , eu to ih B,) 3.5-5.0
10 fite to cas ) 6.-8.0

graicid loseif, mosD) 8.0-9.
moscalcareous, rLwn-105.

9.0 to 1.0t5125150 7

& 3) DRILLING o
SAND, fine to coarse 0).0 -1.08

20rained, loose, moist, Auge refusalat

calcareous, taon.o flmsoe

1.0 to -Auger scapngo

SAND, coare gocr e of priar DRatLIia

20X jl.loose, moist, Aousger.fsla
garaely, bron.to oflms ne

_Z 12.5 to 12.5t±Agrsrpn n

GAVE, finre grained.,fpiay aei;

-oose, moist, clayey,onsigr
brown.p ron.Z

0. 12.5 to 16.0t

soft, moist glaey.lZ
saony brwn

16.0 to 18,0t

CIY low plasticity,
soft, moist, sady
stndto brown.

anofla, ose, saods

calcareous, clayey.
J4 ~ tan to brown.r

EM POEM 1336 PREVIOUS EDITION$ ARE OOLEtTE. P4Oj9CT OC10
MAP 71

(TP.ANSLUCEN"



Note 14- BA
TIM IWILUT 4DIOLLM LOG SOUTHWEST or 2 suggre

I ERN WORTH
IL PNWWT a. axe Awo vypa OF IHT8 "A-U-GF.R
qENZRAL DYNAMICS wj

L '.3 A"M (C-.dd"-"- ft =

PALUXY AQUIFER INVESTIGATION 11. MANUFACTIF09WO ONWAINATION OF WILL

IL 01MLON1 AGMNCY FAILING 1 00

"Sk'"Ca. 101ST&INDISOUSCE mww !
TAKCN, 11 0

8A-88
L MANN 00 ORILLWk - III, TOTA& IMMISMIR CONG MONIES

IL CLIEVATION 60CRAND WATER

6. SURM ? HOLM IL DATS "04.9 "Y"17 I cobwUaTCO
C5V9XT.CAL C31MCLINCO OK4- POWN .941. 1 / 86 W1/86

17. I'LIEVATION TOO OF HOLM --

T10=1091111 or OVERSUROCII 19.5 Id. TOTAL. CORIK PkZCOVCMV PON SOM" S

OCPTW OMLLSO INTO 00= 0.0 IF. SIONATURC 0 a

TOTAL. O6PT" of, L9 19.5
CLAWIFIC TURIA sox on 1161MARKS

ATION OCPTH L949140 Ls %.Cc.a ISAMftlg W- Us.. dWh .1
HO.

b

40.&
- 19.5

LDMTONE,(auger Z-

refusal on limestone

T.D.-19-5'

50

Z-

So.

z

70.Ag

0.0

18 36 Foavious am-noess Ana onoLaTe. PoGjacr HOLM No.
NA07t

(TRANSLUCENT)



raEPi rnLLE 0uOgc -I. SIEUAND TE o MIET

GEOEAL YNAMC MEWO46.

CLAX AUnWPfS IATION Lt.TRIL eou ~ REAK

S.DLEV*I AGENCY F CV AMILIN 1500 ~,~-'*. A.
_____ IS . d * *

0.ILKN . 0.0 fto -d 0 0. 2 Ap a N) TAree wae
0.d to an.0± A ncunerd894

moist,- brwn N0O SO DATEOft9. below.
3.0OITCA t.C-0one P~a grade.7;7

reddish-brown.OM RCOVR O 1MN

b. to 14.0I

10CLAY, ow medium ihltrf~-ae'
plasticity, soift, 2)ve J a lze
moist, saony A) 01.0-.0blo

13.0 to 2.tC .01.

5.0 t0.0-44.0

CLAinY, oundoeditum)1.02.
srounded loose, 2) 20A024S

moist, seran yy, -, ) 2.-3.0
tancatousbrown. I) 3.0-3.0

C ) 320-3040524.0 to K4: ) 34.5-14.0
gr2in 0- ronedtL) 10.0-40.0

20 CLAY, low plstity,-245
most moist gaeyH24530
tan.t rw.1 003.

32F to 3*0-3)- DRLLN
SAD ito cors2.0 +)3-5-460, 8

CLAYne. loo lscdry,ue efsla

clayey, gravelly, tan top of limestone.
to brown. - Auger scraping

on top _of primar

34.5 to 46.o Fragments of prin y
on stinger.

GRAVEL, fine to coars Remarkst ground wat(
g~raied. angular to smlobandfr

0 subangular, dense,sapeoti dfr30= wet, clayey, sandy, laboratory analysis. Z
-tan to brown.

LIMESTONE(auger
rsnatiJ on limestone)

140.0- __ _ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ _

OO FOWM 18 36 PAevioIJs toG11OUS ARE6 011O1LETE "*JCTMLt Mso.
MAN 71

(TRANSLU1CENT



MUMN LOS qn~rWTR OTWORTH of' SNEITS.
IPRoJECT U. Size AD0 TYPE OF. *T8"AUGER

GENERL DYNAM ICS ^T EK~IMN NE (71110

PALUXY AQUIFER INVESTIGATION 09uca.usOSIGNATIOCI WFDILL
s IWLNG AGENCY FAILING ~0

15. TOTA NOO0VN ITRE NIVNEHOMLK NO. (A. h. g-a IHI*I UoROEN aLE TAKEN I
An 0. 1 BA -89

S. NAME OF DRILLER 8A891. TOTAL NUERn CORE *Oxus--

BRWRIII, ELEVATION GROUND WATER ~
5 IECTION OF HOLE DE., **1.DAEHL 276 CT/L 7

ERTICAflL 08.momuan.MeAT MR1NEi76 7

IT. ELEVATION TOP OF HOLE --

7. THICKNESS OF OVERSUROEN 46o W 5 TOTAL CONE RECOVERY FOR UGRING I

1DEPTH ORILLED INTO ROCK 0.*0 WS IGUATURE OF INSPCR .

S. TOTAL DEPTH OF MLE 46,o
ELEVCLA LEEND FICATION OF MATURIS I come SON ONK

T.D.-46.0'

07

80. __________________

BIG ORM1836PREIOUSEDIION AREODMLETE PRJEC.HOL NO

MAR71

(TNANSUCW#7



0.0 ~ ~ ~ ~ ~ ~ ~ B to03 Apat9)Drn 0agrn

0. to ~ f eeINtSrAncountON
CLAY, Lediu toSUTW R Figh WOT 24.ft belowET
plasticity stff grade AO hours OFlatAUE
moistL brownIC to -blak st=i wLEteIO level~e W

0-6.07. to1011 SAPLS.AKN!1
CA lo t edu2 JR

calDATreouc, cr'wn.

S.TTL2UT o E3.0 -2707) 5.-3.

fLMine to R coarseISRK
bg md, rounded a

0.0- 0.0to 0ubr Aund ad t
lose ois to we5 1 ) DuriLLng agr

cmsy, brown. 0.0lac - 39.0 wte, levl

graiiied13 angula piay 2-frgts
3.5to 2uba0-u!areow grmadel.toz

'p asciy sctiedfstfr
o.bles truhotRmrsagon a

dee wet, tto sapl8otind5o

CLAY, lo laboratory2analysis
30 LpaiiciEtO?. (auger .03. z

refustsa ndy itne))3.-.

C) 5.0-7.0

18. 1836.e E~vu 0)lN A7E0-10EY0

CAYhihlatiiy.4 
0.-1.



I I VIUNIlTALLtATION 11111" I-

D]LLING LOS o, 1 siMiS
rFWC- IS. IZEANDTYP

GENERAL DYNAMICS .,. DAU woo o.,O 8"AU(E N
1 LOCATION ...... A.. S.

PALXY QUFERTVS1T~'~ IS. MANUFACTUERS OESIGIIATION OF OMIL
S. DRILLIG AGENCY FAILING 1500
USCE IS. TOTAL NO. OF OVE. US -TUND

.. 6OLE .6 (A.Mi M .m .,.URDER SAMPLES TAKEN 100

LAODIE 8A-91NAMEOTALDRILLERT

L REI"R 
IS. ELEVATION GROUND WATER

5. DINECTION OP MOLE U NTESe. ID O"PLEE

.... ICA C. NC.... .... 0... A. DATE H 2/ ,86 2/4/86
. ELEVATION TOP OP HOLE -- 54 72 /

7. THICKNESS OF OVERIUROEN 11 I iS. TOTAL CONE RECOVERY FORn GOING S. -

L DEPTH GILLED INTO OC 0.0 I9. SIGNATun OF INP

9.TOTAL DEPTH Of HOLE 31.5i~A
CLAIIFAIIO OFr MATEIALS COEc meOX oSn RANKS

ELEVATION OEPT N L EGEND RE'elCOV SAMPLE (D' n I4 ,lA I~ _ A .l u
E NTO. t . &W

0.0- 0.0 to 0.3 1) No free water -

ASPHALT, good condition encountered to top
of primary. Boring _

0.3 to 3.0- taped to depth-dry. Z

- CLAY. medium .to-high z

plasicit, stffvisui 1
moist, brown to black. iden,

3.0 to 9.5'-

CLAY, low to medium 2) JARS
plasticity, soft, vu d

0. moist, brown. visual identificali-on

9.5 to 26.5

CLAY, low to mediumplasticity, soft,
moist, sandy with

prominent sand seams
-14.0-15.5, 18.0-19.0, 3) DRILLING -
becoming increasingly 0.0 - 31.5, 8" i.
calcareous below 2 .01 Auger refusal at
with calcium carbonate top of primary.
blebs and seams in -Auger scraping o
section, tan. Oi Lof .limeatne-

Fragments of primEEY
20 26.5 to 31.5 on stinger.

CLAY, high plasticity,
stiff, moist, calcareois
with numerous calcium
carbonate seams and
blebs in section, tar
to gray to rust.

LIKESTONE, (auger
refusal on limestone)

30.4 T.D.-31.5' ieua
- ILdent.

ENG FOEM 1836 PREvIOUS EDITIONS ARE ouoLETE. L NO.
MAR 71

(TRANSLUCENT[



INI.TI.AT.. h''LE

I. OJT . DzAM F aF;4GER

_____________________________ I. MAMUFACTUREWS DESIOMATION OF ORILL,

1 DRILING ENCTFAILING 1500
USE 1. TOTA MOa POEr ~ hVNS

HOLE NO. (A. *-.f.Og eum. IJDE sun a'S TAKEN 1 0"Su"
NAMEOF OILLE - .1. TOTAL. NUMS costa 01OSES --

BREWER IS, ELEVATION GROUJND WATEN

L. DIRECTION OF NP LDT HOLE STARTED ICOMPLETg

WERaT.CAL. CINCLIN6D 0_____ 0 g. FROM VENT. ATMOE 2/4/86 2/4/86
T. THCK"1111 F OVNGURCK 2.5I1. ELEVATION TOP OF HOLE -- 154 7 0/
* THCKNSS F OERUIROE 22* I. TOTAL COME RECOVERY FOR WORING -

DEPT 09N 0ILLED INTO ROCK 1.*0 09. SIGNATURE OP INSP C

S. TOTAL. DEPTH OF H.OLE 23. 5
ELVTO UT EED CLASSIFICATION OF MATERIALS S1COR 01 OR EMRK

COV. SAMPL (OIj h.- I... wA.

0. b 0- ______________________1___0

0.0 to 0.3 1) No free water
encountered to top

ASPLT, good conditiol of primary. Boring 1
0.3 to 2.5± taped to depth-dry.

CLAY, medium to high viua
pasticity, stiff. ident
moist, brown to black.

2.5 to 5.5- 2) JARS

CLAY, low plasticity, visual identificat
soft, moist, very

104- gravelly throughout, Z
calcareous, tan.

5.5 to 16.5t
CLAY. low to medium 3) DRILLING
plasticity, soft, 0.0 - 22.5, 8"
moist, sandy,'.. Auger refusal at
calcareous, tan, top of limestone

primary.
16.5to 2.5 sua -A-.ger adNnced

16.5 t 22.5dent. into primary 41,0f-
CLAY, medium plasticity, fragments of prima
=stiff, moist, on stinger.

gravelly, calcareous Notes Boring offset
20.-. with calcium carbonate approximately 10'

nodules and blebs east of taped locat-on
in section, brown to due to traffic
tan, conditions.

22.5 to 23.5

LIMESTONE, light gray.
fine grained. soft.

T.D.-23.5'

304

E"A:71I 18 36 PREVIOUS EDITIONS ARE O0OLILTE. !P-3-C-T -O t10

(77L4MSLVCL')



Ne.I.H. dg- 3

MLUSS LoS;D0T7'%WESTERN FORT WORTH out mwuS
IS. 029 AND Tm UR;rXLGENERAL DYNAMICS 1. .- 7 ...TF .R J

PALUX, A7QUITFER INESTIGATION LUUA7W5SUa1U

- FAILING 1500USCE ,pwo ,ag
.0 0

LM 8A-93 TOLNUMNC6 OX.5 ES-

BSREWE R  IL ELVATIOU Ga"O.. VATU " *

T IT. medium to Tig dn OElow grad.I

TIUCKNEplstiity stiffRN3.0T o "a

DEPTH MULLED INTMOCK0.0o,. Re"o."

r edALd DEh b r HOLvsua 
Ii 

d e n t c a t

Sb -- 0-; .0, -t " " -
0 .0 - J%

0.0 to 0) Free water level
Asphalt, good conditic a taped at 29.2ft.

below grade.
0.1 to 1.5t Static water level

" isuaL taped at 27.0ft.
CLAY. medium to high [dent. below grade.
plasticity, stiff,I
moist, brown to black.

I .5 to 6.0-

CLAY, high plasticity,1 1S klf moist, 2) JARS
reddish-brown. visual identificati

6.0 to 11 Ot-

CLAY, low plasticity,
soft-, moist, very
sandy throughout,
calcareous, tan. i ;uL

ident. 3) DRILI

11.0 to 29.2t 0.0- - 39.0, 8"
CLAY, mialum to high Auger refusal at
CLAsticity, stiff top of limestone

moist* slightly primary. Auger
20 gravelly, calcareous pra it on.t owith calcium carbonati of primary on frig

blebs and nodules in
section, brown to tan NoteA)Boring offset
to rust. approximately 20'

sautt of taped
29.2 to 39.0 location due to

GUL&, fine to coarse traffic conditions.
grained, angulat to B) ground water sam
subrounded, loose, obtained for labors y
wet, clayey, sandy, analysi3.
tan to brown.

O.- _IMT_ . , (auger Visual

reTfusaloni limestone) dent.

T.D.-39.0'

WANTSU~5

nn"U'__,/__



1.PUI=SU~rn R . ELUAIOR Oar. ETE 0AGZ

R~j "RA DYAMCSART OWN 111111

PAUX m.ERRU IVSIGTO 0 "0111=011101? ORRIONIOD O D-r- ~ 1.

a.~~6 MI 0 LLMI TOTAL*W = CO K S~ovutFo Sinne

ULEVAYS~ ~~~~~~~16 Ke! ES LIIAIUO AEIL S CIOM GWO OR REMARKS

*ECOC qAL CDHM~ or "M OL. OAT 1O

0.0IC toCLNC 096- 1)w Nor free wateI ~ eIoT.ee during OPOFOWI
TKKM F VRDR ACS 9.0Joe goodL connsi stc n raugomein. or g

TOTA WVT OF OLE 0.0 stiffff

0.0 to 05 dent feewae

lwplasticity, if

10 soft, moist, sandy. 2) j
throughout especially visual identificatio
along basal section,
calcareous with small
limy nodules in sectior
tan.

19.0 to 20.03)DILN

CA-AL tan to 0.0 - 20.0, 8'auger
greeish-raysrefusal at top of

calcareous, soft. limestone primary.
Auger scraping on

20.0 limestone with
fragments of limest e

20 -1M 9,(augeronsigr
refual on limestone)onsigr

Remarks, Boring
T.D.-0.01offset i2ft. due ea
T.D.20.0of location.

amG POE 1836 R CmWeua M gmnou 0410rEr. MILEEC -0
MAN 713 36Im



LOS FORT ORTH
I. mU~ET - . mSlz Mm TW OW. "UE

GENERAL DYNAMICS ". ,
LCATION foIal W~ a*tsif
PALUXY AQUIFER INVESTIGARION I& uaueWW9u ,6ou.ei.nyAT, OF m,1.u.

OUPLUM ASKI FAILING 1500

4 .% -u m-im.E 0mm u0

a-.U , ',. mvow. u Ncom .exe. -- •

ERp,.'Erove ILEVAU e01000,.10. WATE

mm c _m. @ OE ". II

ASPALTL 0--0 - good ondiio WUN.T. blo

vuLC1Ma, or VEediuoeu* Wo 1. UE'Awate TOP OF aOLE _-
UTOwnCONEECOVnY .N mT de" --

O M * 0*.0 UL ..we or -OPUC
TOTAL 069TH OF HOLE *4.0

E~VAvaOlp" LE1O CLAMa, edu pMIALS Ic E 1RS

ENif1, mo s. dwh ,el* ~ ~ ~ ~ ~ ~ ~ O SOL 9 ____________ o ___________

j condireoosfree water taped

nodu__es 1)nDuiegcageoin

ASPLT, good codio n 4) -
grade.

0.5 to 4.0 -  -24 hours later
Q~j meiumto ig water level taped

plasticity, stiff, idenj gade.5tbeo
moist, brown. dn.gae

CIY, medium plasticit
s , mois, sgravelly
calcareous with limy

lot nodules in section,
reddish-brown. 2) JsAM

?.5 to 1. visual identificatio
*la low plasticity,

sot moist, sandy
throughout especially
along basal section,
small limy nodules 3)
scattered in section, 0.0 -44.0# 8"Auger
tan. refusal at top of

+?ot 95 limestone.
-Auger scraping o 1 -

20. SAMD, fine to coarse primary with fragme
grained, loose, dry, of limestone found
calcareous, slightly on stinger.
clayey, tan.

19. to 22.0Rer s grond wat
*G Y, fine to coarse sample obtained for

grained, angular to laboeatory analysis
subrounded, loose,
dry, sandy, clayey,
tan.

22.0 to 41.0

AX, low to medium v sul 1
0 plasticity, soft to iden.

stiff in section,
moist to wet, sandy
especially along basal
section, calcareous

t-t'th-wy lime nodules
and blabs in section,
tan.

- L . medium to high
plasticity, stiff,
wet, sandy, calcareous,
reddish-brown.

40.__ _ _ _ _

wo.Po" Is 36 us man$ AM 044461. ..- T
MA 1

rwwW"Va



OWEN. 8A-9c
DMLUS LMS I ,sY.j~jnWEP WOT if SHEETS

rTMRCT~~W ILE 8211AN TVM Of DIT A UGIR
X.&C-Oggal.~.1 QYATS ,DTUM FO KLEVVrlOU SHVIRMI- -'

PAUXY 'AQUIFE"R I1VESTItGATION IL MAIRIPACTUIREWS DMMIATION 9W qfIL-
S- FAILLING A09MY FAILING 1500F~ ~ .3I . TOTA s0 myeo w"mSVrJang0

L -MI OF 8A -9 14. TOTAL MUMMER OME UGMXS -

BREWERIL ELEVATION GRON EATER *
LOAiRrCIMO MOLE ST*6?EUIR~~~~~~~J ~~~~1 ~ECL~MLM0_____ T tAEOE 1 /86 2/6/86

MCKassorOvaGIUOC 440 7. ELEVATION TGOP M OLE -

6. TOTAL CORE RECOVERY FOR BOW"MO-
DEPT" DMILLED INTO MOCK 0-*0 Is. sIonATR OFISE.

TOTAL DEPT" OF NOLS 44.o .L It
LtVATION DEPH EG CLABSII#CAINO ATERIALS S coma GMO REMARKS

IRERK 1CO%. SAMPL (Di j. - I", dkS.1

44.0 .44

:::~ 136PREIOU EIMTS ROGESE.a-e
MARsa onlietoe

77: NLU1



Ne"M&. BA-Q6

mI ' SOUTHWESTERN FORT WORTH ,

GENERAL DYNAMICS I. s. AM TV" .... B

PALUXY AQUIFER INVESTIGATION L UNWaACTIPEWS OKMOMAM OF WILL

U . E FAILING 1500

• , o. i. i8A-96 T, o , -
MARKor TOTAL IMPR CORK OEU C

Ra.V IL UATtOW GOUND WATER *

13-_____ £3-os - R!omvnr 2/6/86 i 2/6/86
w. LvaTO t, p 3O..o L.A- I ON--3O /3

OR" DRILLED HITO t 0.0 I. SIONMTUR9 or IUNT rn

A~ma" egO CLASUPICATIOU OF MATEIL COE oEO

0.6- 1 1) During augering
0.0 tO 0.1 I free water taped
ASPHALT, good condition at 35.Oft. below

grade.
0.3 to 2.4- 12 hours later
0 t .water level taped -
-Y, medium to high at 32.Sft. below Z
- asticity, stiff,
moist, brown to blac visui 1 grade.

iden .

2. o 6

CLAY, low plasticity,
soft, moist, gravell,_

10 _- calcareous, brown.
- .. .. 2)

visual identificatio

CLAY, low plasticity
soft, moist, sandy
throughout, tan.

9.0 to 14.5t

CLAY, low to medium
paticity, soft to 3) DRILLING
stiff in section, 3
moist, calcareous, 0.0 - 36.0. 8"

2 gravelly throughout, Auger refusal a t
brown. top of limestone

Auger scraping on
14.5 to primary with

fragments of limest e
CLAY, medium found on stinger.
plasticity, stiff,
moist, sandy Remarks, ground wat
throughout, limy c sample obtained for
with many calcium riua laboratory analysis
c~rbonate seams In iden,.
se.tion, tan.

-" 31.5 'to 36.0
0. CLY, medium to high

plasticity, stiff,
moist to wet along
basal section,
sandy especially aio g
basal zone, (alcatsom~u
with many lime nodul s
and blebs in section
reddishbmt-wn.

LIjMTQE. (auger
refusal on limeston)

T.D.-36.o.' -t

;;G 1836 P* vu mu o s An... m. o T6.RLENo..

"-RANN." -l II



Ime * &- _4 Ii i 7

" --.. ' ,,,=, .,Me, 'N.. ' -7

DLLUSOOWESTzN FORT WORTH or .Ts
a.z USE he our 8 "AUGiR

G E N E R A L D Y N A M I C S 
.1 w a s A- o P E I. E a u o rw o . 1 J

PALUXY AqUIFER IN ESTIGATION IL INUUACUREW em ,LL
IL DALLING 

& " 0

USCE FAILINg 3.00
8A-9? . 0

L MISM OF 0ML6Ml 1. TOTAL UmL. coms sox" __

146 gLa[VAE'EYION e O wATWm

________& C1LS0 0.MOVaIs*A%"a /86 2786

I. l OF CRW 4.0 17. ELEVATION TOP O FOL

DEPT 1ILL INTO MOCK 1. 0 W. U6aTUOTAL Coma ncoF

LVATIG u 06TH Lugano CLAMPVC 18O0 A ALS 'L C ONE SCON O EA

- gEa 
C @ v - S A IM P L E a u ~ ~ - M . A

b TV NO. .. d MP~

0.0 to 0.3 No free water
0.0 to to

0,0 t 0,3ecountered to

ASPHALT, good conditi depth. several houri-
later boring bridgei-

0.3 to 4.5t in ' 27.Oft.-dry.
CLAY, low plasticity,
soft, moist, gravelly, visu 1
limy with nodules in iden

section, tan to brown.

4.5 to 24.5t 2) JAz S

10a CLAY, low to medium visual identificatio

plasticity, soft,
moist, sandy througho t,
btalalimy nodules
scattered in section,
tan.

24.5 to 34.0 0.0 - 35.0, 8"Auger

CLAY, medium to high to depth. ^uger
plasticity, stiff, advanded into lImest
moist, sandy, primary with fragme s
calcareous, reddish- of limestone on
brown. stinger.

20 34.0 to 35.0 isuaL

LIMTONE, light gray, dent
fine to coarse grai-ec,
soft.

T.D.-35.0'

.. .. ,OE 183 _mv~~ Emi-u am O Ed. ..- MO.LE ! MO. l l

3A 7

(TNAN*CN7



NOWi 0,L-98

U.CMI eggf AND tyf opr AQ
GENERAL DYNAMICS '

,ALUY, AQUIFER INVSTIGATTO IL MHUFACrUUUWU OMMIATIO OF OILL
DILL AtaICVFAILING 1500

USCE ft.y Oovm
46 M. A meel .24WOk~iaLsa. 1

__.:8A -98 ot.wmm uws --

BREWER 16. 9LEVATIOM GOUND WATER *

IL EMCTION OF "OLE IL7g IAI "OLELEYESIL
MVSMEm.eA.. C340-6060 ._____ ao- rem VRAv. - 2/786 i2/786

1 7. ELIRVAT,.. TOP OF OGS .. J43, I

THMCEIES OF OVEREUROEN go . TOTAL COMR NECOVERY P014 Manig m
E[PrO ORILLED IRTO MOCK 3 0 -Ma SITROF II7C

TOTAL 0EPT10 OF HOL6 4.*5 1

RVATION EPTN' LEGC CLAMFOCATO OPMIALS Kft COXEffON ROMARK$S

0.0 to 0. 1) boring taped to

A§PHLT, good conditiok ident

glIhX, low plasticity,
soft, moist, gravelly,
sandy, brown.

1.5 to 3.5

~flNE.light gray, 2) JARS
WHI~i~tWcoarse grained visual identificati

10. arenaceous. soft.

3.5 to 4.5

CLAY-SHALE, tan to
greenish-gray*
calcareous. soft. 3) DRILLING

0.0 - 4.5. 8"Auger
T.D.-4 .5' to depth.

rtemarksi boring
offset approximateil
35 ft. west on line,:

20,4

3C

IWO 18 36 PREVIOUS IMPIMSS ARE OGSDLRTB. PR~C e o

WAR 71I

(MAWANT~~f)



Ho Ho& 8A-99

L LG IOria UW LELATIUON M MATE1 T

HINESL O E SOUTHWESTERNE 27RT WORTH OP H -- CU
ML TzeTA" Te REO

GENERAL DYNAMICS * mzaA;ee OP INSPECTO.;,
L TOTAL DPT OP eOL 4 * aEALUf' AEQU I FEr INVESTIPATION ,I ,ATE RIA CKE- rMA KSDMLLIe AENCY - FAILING 1500

=:X an ______M__I_________T"C 0

0 N OF 0W.I 8 m. TOTAL MUMUR tOo9 DOCKS

G.* DRTN or[T A is iW To M Boring
Ca UoTL e,. . .. CO OR0 FROM CRT. F.

GIHIEI'UCASSI or OVKATOUROAM 2. m ELEVTIO TO [ OF IOLENR

0.0to0. iden' . depth-dry.DH I ASPHALT. good conditi O

.0.4 tO 2.5

CLAY. low plasticity.
sof., moist, gravelly.
sandy, brown.

2.5 to 4.0 2) JARS
LIMESTONE, light gray visual identificatic

n to coarse graine
10 soft.

T.D.-4.0'
S3) 2ILV

0.0 - 4.0, 8"Auger
refusal in. limesto
primary.

Remarks, Boring
offset approximatel
five feet southwest

20.

31

MPAR 718 36 PREVIOUS EDITIONS ARE @m.ELTE. PRJC R OLE So.

(TIMRNUCEIM1



"e16&o 8A4C-100

M 'M SOUTHWESTERN OORT WOtTo

GENERAL DYNAMICS . ,. ?UwU 2-- R

PAUXY AUIPER INVESTIGATION ,. mmwAcruiwsneu.ATM O 0mu

mUSC OIL~ FAILING 1500

8A4-100 10 0AC S& TOTLI _ CONS.....

NAM Ol J OOMLO UAONO O V AIITqXl I€I .I

COVm~oRTC C30C.LINGO 66W V."O .V=T .2/8/86 i 2/9/86- .. ,.-SOU TOP. o -- C4-7. /0

U. mM IOP NEOf I@. Sm ,0 ~iD
7 " -4-47'10

- 1) During augering
0.0 o 0% I| ifree water taped

ASPH=LT, good conditi O 33.0ft. below

-- I / igrade.
O .static mter level

. low plasticity, t / aped a 32.0ft.
moist, gravelly, below grade.

limy with nodules
in section. tan to V sual
brown. iden;.

gLA. low to medium 2)
plasticity, soft to visual identificatio
stiff in zones, sandy
throughout, small lim
nodules scattered in
section, tan.

.S to 4$.0 I " 3) DRILLING

GRAVEL, fine to coarse 0.0 - 48 - ^-
ane, a oule , refusal at top of

subrounded, loe, limestone primary.
wet , clean, tan. 4. - 52 .o '- o./ 48.0 - 52.0. 4"core

0.0to 5.oI to depth.

1 -T gray, Remarkso

fine to coarse
grained, argillaceous A) ground eater sam

with shale stringers obtained for labora y
and thin seams in analysis.

section, weathered, B) Casing advanced
soft. top of primary and

6isua L reamed.

T.D.-52.0 den C) After coring
boring bailed. 4".

PVC pipe inserted t
depth.Mole grouted

through PVC insert
301 with PVC being slow

withdrawn during

grouting.

D) Boring subsequen
backfilled with
cuttings.

E) Boring offset
approximately 7.Oft
southwest.

G MAR18 136 immr"7,.s.eWearu.C
W o.71
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I. pwR&T 0. MIS MuO TYPE OF SOT8" CC ,49R
GENERL DYNAMICS IIm f w

A UX A UFERINVESTIGATION IL MAUFACTUREWS DMONATION OF 0KILL
Ai.me ae-ucv FAILING 1500

gSCE IS. TOTAL. 8MQF0OVEU .uf.. SI1PS@ WISUU

1BA4C-100 m. TaTA WAFERS CONS mama
5.N-m O 1LL

I&. ELEVATION GROUND WATER C

SINE MLN OAT HOI.L

~3 EU*CA. wcu~m _______ E..,~VER. ~ 0 I 127g/86 c 2/ 9/86
~Y LVATIO TOP OF MOLE -

TNICKNES OF OVEKERDO 48-o UL TOTAL CanE RECOVERY FOR ONN ______

.6PTH OMILLED ITO MOCK 4.*0 s, o..TUPual up Cot

TOT"l DEPT" OF MOLEK 52.0 M
CLAMPICAOUO ATWIIALS Rjj ~k ONKENS

EEVATION 0EPTm LISS (.ri 0. ... &,*a-%..

50 1

60

0.

8l. I___________ 1 _______1___

IO POEM ?a36 PRVOSEIINSAE0.T.PROJCT 1016 No.
MAN 71

(TRAU.UCV 1



PRILLMIG "M-C AILING 1.500
8AC-02 E=0 1~ 0 0

L NNW3F_0_1_LLW_ 4. TOTAL HUGRE costa SOXESI

BEER I& ELEVATION GROUND WATER *

ffyErNTCA. COWCLIHCD 0______ ." OW * VEN. DAT HE21186

S 11. TOTAL CORnE reCOVErn, POn Eora 77-0;1
THCO* R op SIGMMD 7. 7.EEATINOP Or OL
TOTAL DEPTH OF HOLE 51.5 - NSAEC e

ELEVATION DEPTH LEGENDj CLASSIICAORO MTERIALS %come *axo 'R49=A11

* b_ C Ty 00 If __ _ _ &W__

0.0 to 0.5
1) Juring augering

ASPHALT, good condition free water encounter
3.2 t 1.2±at 34.Oft. below
0.2 t 1.2grade.

SAND, fine to coarse -Static water level
gr-ined, loose, dry, tappd %,t 30.5ft Ye-.
pz~velly, clayey. ,rade.
brown.

visul1
1.2 to 4.0t iden.
CLAY, medium to high
plasticity. stiff, 2) JARS

10.-& moist, brown to black. visual identificati

4.0 to 2i.0±
CLAY, low to medium
plIasticity, soft.
to stiff in zones.
moist, becoming
Increasingly sandy
below 12.0' to depth,
calcareous with limy
nodules and blebs
noted along basal 3) QILLING
section. tan. 0.0 - 47.5. 8"auger

+ refusal at top of Z
20. 21a.0 to1.01j& limestone )rrinary. _

GRAVE, fin to carse47.5 -51. 4"coreZ

rounded, loose, dry,.ears
clayey, sandy, tan. risua Rears

ident*A) casing advanced
23.0 to '35.0- top of primary and
jjY. low plasticity, reamed.
soft, moist, calcareou * B) After coring, ho
tan.* bailed repeatedly

until nearly dry. 0
35.0 to 45t94 lb. bag of cemen-:
CLAY. medium to high us ed to grout hole.

plastcity stif. ~Grout extended to
30. calcareous with limy grad.ftdau beo

seams and nodules gae
throughout, sandy, C) Boring subsequen y
reddish-brown. backfilled with cutt S.

44.5 to 47.5 D) ground water sam e
S obtained for labors, ry

GRVL coarse grained, analysis.
rounded to subrounded,
loose, wet, clayey,

40 brown.1

kF 6Aj36 P DTOSAEOLT.ROJEC. - - ItE -0

MAN 71 h usSlClt



1.~~~~~O PoSHEETSM p O GZ,-u~

GENERAL DYNAMICS ~.DTMPMEEA~USW U

PALUXY AQUIFER INVESTIGATION 1z. MASUFCURUcmW90D9MINATION OF DRIL
0011L AQ-FAILING 1500z

,LE 3 TOTAL H0.OP OVER- !jma~RE UwolU~mg
4. mOLE NO. (A* W~- .bo~ tj .I~ mURDE SAMPLES TAKEN

8A4c-10I.0
L AM F PLL 4. TOTAL. NUAMER CORE SoNES1

BEZ "*%IS ELEVATION GROUND WAr **

(5ER6T1CA1 C3-%CLIED ______ uES. FROM VERT. IS AEHL /11/86 i2/11/86
17. ELEVATION TOP OF "OLE -

1. THI6CKNESS OF OvepauRDEam 47.5 1.TTLCR EOEYFRSN 7*0
IDEPTH DRMILLE0 INTO ROCK 4,o IS.SINATURE OF INSPECTOR

6. TOTAL DEPTH OF HOLE 51.-5 P. .A ~-
ELEVATION DET EED CLASSIFICATION OF MATERIALS oa COE aOmO REMARKS

RECOY. SAMPLE (DOl a . 1 I.. dP.1
ay NO. .da f. f*MfCV

40.E
47. 5 to 51.5

LIMESTONE, brown,

fTine o arse graimed.
argillaceous throughout -isua
witti many stringers and dent.
thin meams noted,
fossiliferous, in-place
fractures noted, soft.

' .SI
T.D.-51.5-

50..

j60.,&

70.

1MG PO"M18 36 PRVIOUSMEITlONS AREOSSOLMTE.
14M71j

(IRANSLUCEPl)



OOLLM~Stti wate0R WR7 r l oee

SAND.0 09 NDI fin toT cors grade.7

1.0~~ to05 s

L HAIC 0 OWLKCL AY. 10 lo1lstct. TOdA nu~ ok 1"
soft, moistIO gravelly 2)TER

0. cacreutaRoviul dnifct
MV11TCL :jf~j~0US.OPIN ET."brow00.61n.76 A* 8

6.- ELVAIO OOOF,04
-- 2, l. to5 mediumMERCVEYFO 0110

calaroe iit iliny..

epcal frm 0.0 to021 60.5,g "aurige
Jj~fl~: bcomngreua wate tnop of

CLY. meu to hg61.0 tapd a 3.O. boe
plastcitystifftogtodept.

hArD. in neso woe ears

brownl, toroopimryan

6.0 to 6.5 ie .B)l bi dvne
lowintospriitry andnho

brow.Z1I3boC)Atrcrnh

6ine to cor4.aiedrpetel
gAn, to gl nealydr.iwo94

plasticity , soft totouooe.Go
61ff mois1.8 tan exenett

cacrieous areaceuh daumblomrae
noder ael b hard DaILLsuseuetl
61. esp 62.ally ray,.0 w 0ithdawn.
argi.Llac! eomingwt ctins

increasingly) Boringusl to offe
belw 3.0to eph. isevenfete westry

-0a .- 61o-78

INC ~ ~ ~ ~ ~ ~ ~ ~ ~ rc bi86tE.OSEYOS P O.?E RJC
44.o to 60O5

610A80.,7"cr
(1 C ,meim ohght dph



IS=T1. SIZEAUU YYaOP ST 8AUGER4'-
FamiT P EKN&MU S w -

______________A________T___PER__ INESIATO MAUUACTURIEWS OESUYO FILL

USCE FAILING 1500
meIO~fAPE Meob *MCC12 0E"as 10g 0

L MAIK F 0MLIM44.TOTAM UI COME SORES3

PWR OF OLE111, 
SELE[VATION SNOUNO WATER

________&L 5~eit .Oe nO ET 11.DTE HOLE 12/086 /46
*.EVAIITOP of, HOL.E -

T"ICK"ES or OVENSUNDENIJ!0 6o.5 is. TOA Can nECOVERny FOR @*MOO R.(A -

EVATION DEPTH LCGEO CLAMIPICAINO ATERIIALS SCOME SOir ORMARKS
11ECOY. *AL 0Slg ta=&

wU. O. MG. I di.do

62.4 to 63.1
SHALE, dark brown,
laminated, aronaceous,

soft.

6M. to 66.5
ANfine grained, v 3us 1

weakly cemented, idenl
silty. calcareous
throughout, light gray

SHLE dark brown,
very thinly bedded,
arenaceaus, soft.

77.6 to 80.0
J ,fine grained.

with coarse grained
sands noted, weakly
cemented throughout,
coarse grained
umcemented zones
throughout, silty,

T.D.-80.01
A
0.0

5

4.

70F

A
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OULLUI S I~ -UTMwzsTZ.RN pFR WQi ).2
. SIZE AMo TYVE AM ? AGi. C 0P.6~

GENERAL IMNAM=SI.gyi -5IE*UU W

Fk%____W FE_____INVESTIGATION________ IL. "INACTUMEWI 0=40ATYWN air WILL

Usg LFAILING 100
__. ___________0___0._______________ a-l.t IL MO L LA I S EO W...Two...

0060 - M*8A4C-103 0 0
L "A~ff P 5WLW 1L TOTAL. IM111111 CORE SOXE"

3 ILR ELEVATION MOWUHO WATER *

MJVIMY.C. C31 ________ .ago. pp vN. P AE 041 2/18/86 - 2/19/86
17 EEATONTO OEF MOE t;O 61 *-

ORPTN ONILLO MY* OC 8.0 0.IIA01 pT 1L r

CIAw ,F low plstciy idW

10 . sa dy gr v e y taa

3 .0 to lO.6Z Juidntificatlo
fre mwdier to high

APH~stc. std oiff,4)50f. eo

moistelo sanygreel

nodule aind secase
gineto, rooesdish
bravllnron

1.6 to 2.0* 0.0is7.,ualg
CLAY, low plasticity,.dei

10 ~soft, moist, andyeus
strngrsadly fraintodp.

viulsuatfcai

2.0 to 10.6B ftrcoigh

QAj medium to highbaldrptey
plasticity, stiff,utineryd.
mostl lcrrou 94t lbbaifmemn
wih~wnodules and usdeoaruthoe
bnlect in, setisrutetneda-
bredow-rn.. et bvpia

C) BrIingsueqey

2kj low plasticity,bcfildwt
Soft, moist, sandycutgs
throughout, withareo0650,usor

tan. D) topl~ offsetar

CI meium o hgh apim ratelyft
plasticitystiffwest.lnalydy

40.st calcareou_94__bbaofcemen

31R 133h limyOU nodulesS and uslEE toC. gr o E hol.
blobs UCin etoG t xedda



I.N& 8A4C-10

DULUSSLOS F ORT WORTH lop 2 smasTvs

GENERAL DYNA.ICS .. ~'Ean.~~ i
LOCGATvan gC.". OMN

LUjiXY AJIFER INVESTIGATION
us.Ar AGENC? FAILING 1500

8A4C-1O300
L. NARMO IML 14. TOTAL NUMBeR CORE OORES 2

RREWER IL ELEVATION GROUND WAvER .

11. CLEKVATION TOP OF MOLE -

THICxNES Or ovanuROEH 57-0 NLTTAaom m..Vwn 00 70. 0%
OEPTH ORILLED HuG OC -8. W 0 m ENATURE OF INt O

TOTAL DEPTH OF "L 65. 2* 0

ELEVATION DEPTH LCGW RECOW.PI SAMLE D.hq H M- N. S
"R0N. 201~u ar at 6u...d

57.0 to 60.5
CIY HL.tn 

t o

calcareous. soft.

6o.5 to 61.6

Lfl.1ESTNE tan to gray
fTE to coarse grained
arenaceous. weathereid, visU 1

siliceous zones noted* ident
In section. fossilifer us

50. moderately hard.

61.6 to 62.4

SHLE dark brown.
lainateds arenaceous .
soft.

62.4 to 65.0

Sfine grained#
weakly cemented
throughout, calcareous, 2..0
very silty, becoming ".
strongly argillaceousbelow 63.8' to depth; 4

0o. light gray to brown 6 4
along basal section.

T.D.-65.0'
~'0.'.0.0

70

WAR 718IS36 PREVIOUS EDsONS AME ONSOLETE. 1"JC o
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UMLLME LM 4W1MUS

GENERAL DYNAMICS 1.DT astXM; o

.kWAQUIFER INVESTIIGATION in. MORAUTwcUXIIN O11MAupy30 31 MM

USCEIL=%Lk6 O"MII -- '019

L NME F 9ILLN i8A4C-10Li 1'?. TOTAL m bONUSIII Cot!"e

M ELEVATION GROW10 VIAT911

?KRESOUOVERURON I. ELKVATIOU TOP OP, 0O1E1. & 44. 2 7
- "C4Mo OIMCRMNI&. Taf Come 01ECOVECRY ran "0M" %

09"" OROLL91i I~TO ROC= III @WTR rIS

EVATION 09""H L466W CLASUICAYO T4Mp L ryn~ er COR b O RMARKS

FR Mo. it ... u aiii
b I __ __ __f_ _

0..0 0. 1) During augering
- 0.0 o 0.5free water encounted

ASNAT good conditic -13i.5ft. below grad
Static water level

+ taped 4 30.42t bela
0.5 t 2.5tgrade.

Ma fine to coarse
grained, looses dry.
gravelly, brown.

CLY low plasticity Ldent.

10.4 to medium plasticity,
soft, moist to wet 2) JARS
along basal zone,
calcareous with limy visual identificatio
nodules and blebs in
section, sandy with
strong sand fractions
412.0114.5: 16.OLi8.o'
tan.

35.7 to 40.7 Visus.

Liff iTOE..light gray, 
dent,

0 o ars e graine.3)DILN
prominent fracture 0.0 - 35.7, B"auger

20noted 0 26,21 refusal at top of
siliceoui71iEighly limestone.
fossiliferous in 35.7 - 40.7, 4"core
section, moderatelytodp.
hard.todph

T.D.-WO.7 Remarkso
A) Casing advanced
top of primaryl bor
surged.

B) After coring, ho
bailed repeatedly
until nearly dry.
941b. bag of cemen
used to grout hole.
Grout extended to
at least 5 ft. abo
primary contact.
Casing subsequenti
withdrawn.
C) Boring subsequen
backfilled with
cuttings.

ot D) Boring offset 4
West.
) ground w ter samobtained for labors. ry

40.A analysis.

MFR 15 36 PREVIMUS mm OITON ARE OIMLtM... REC

MIANUXUFF"W



4.~~E 14eAL &LU -O~ 10U 5

RIETTED COATION

THvErmOF03 * S.TOTL-'o CON RCOVRYPO SOgR -

DIM LL OING ISOUTHW0TERN FORT WORTH .PCO
rV " - III Ran= we TYPE or wT -8"A UGLA

GENERAL DYNAICS ,,OE 570.- - TI.- W -

PALUXY ASTIGATION PL LEGEAMO = ;Po"I-,M OF O.,LL
L MILLING AGENC FT AILING 1500

b IILI NO. (Ad _ __ __ _ de. _ 10--' W W* 8WII A - 10 5 14 T A MUR-- --- -OME OXu -

BREWER * ~vw n~oW m e

.THICKNESS O VIKIRioUN 57-*0 e TOTA CORE RECOVERY FOR 6011110
• U T . - ILL I,.. NT O -- C 0.0 .... U - TU.ICo r ,. CT7 / j
I TOTAL. 019PTH 0@0'. OL 5.0q. 1"#-

1) During augering
0.0 tO 0.6 free water encounte d

ASPHALT, good conditlo 4 36.Oft. below
grade.
Static water level

0.6 to 2.4- taped N 34.5ft.

SAND, fine to coarse below grade.
-i ined. loose, dry,
gravelly, brown.

2.4 to 54.0t diuaL-

CLAY, low to medium ,dent
plasticity, soft to 2)

10. stiff at depth, moist 2)-
to wet at depth, visual identificatio
calcareous with limy
nodules and seams in
section, sahdy
throughout especially11 0414.0: 19.0*-22.0
lat gravels- noted
- 1.4.o 0:tan.

54.0 to 57.0 3) DRILLING

CIA medium to high 0.0 - 57.0, 8"auger
ptticityr stiff, refusal at top of

20X wet, calcareous, limestone primary.slightly gravelly, Fragments of limest e
reddish-brown. noted on stinger.

-Z 0 isus. L
"IMES N,(auger .dent-

refusal on top oflimestone).

30- T.D.-57.01

140.1 1~E -

1"PORM 1136 PROJECTS ESTIGU ARNO..EE
UAM71

(TRALUCI7



DL UNISCT O SOUTKWESTERN FORT WORTH o 2
. Z. "ND TYRE 00 1, W8AUG,.6

ENERAL DYNAMICS V,. DAM M EL ,VATN, ... W ,iu ,,- -

PAUXYAQUIFER INVESTIGATION SL MAM"UACTUW S oONATION OF DRIL
IL bLLmU AE .Y FAILING 1500|USC! S. To* OT on- I ' '5 "*m  

I .,.8,,.DNSEo
.ROEN.(As.L-79

8A-105
,. WAVE oF DALLEN . .T" MmeE comE @OxEs --

BIWER IS. ELEVATION , ,OU ,O WATER

4. 
r TION Op HOLE 
U. A7THO

v UT l E " c H o O we . r. vE. A T M O P

THICKNSSOP1. 
ELEVATIO P TOP OL E --

THICKNE~S C OWE UNOE I .57.0 1IL TOTAL cOme NECOVERY rOm emolrn. -- %

O LLUD ITO MOCK 0 .0 W .NATUl U[ of , e OR

Reov SA--l --I (D- ."
# 

0,

ii uo.L -

I G P i 1 6 *, v o , d,,, * _ _._ _ __,_,_,_,_ _ _ _ _

Went,

50 Z

60.

7

80.
MANOE 163 '"GUOIS EDITIONS ARE OGSOLETE. POETML O

(1NAWANSCRfl7



"16&N. 8.-106

OULLNISO Log I SOTWETR .VTL RIE 1 2 se

tGENERAL DYNAMICS ILMa AM 'Y 5LUVUWUUm'
LTOCAI fc~swom W assm
PALX UIE INVESTIGATION Is. 0144ACTURMu Suau B TC I ILL

01MSCE MXC FAILING 1500

-a" As 8A-10611 3NZLlIUj

IL NM O WRLLER14 OTA Y@M141141 COME 8ES 8

Is.m~a a.ATO a10"Winuao

OIL During augrn
0.WTCL 30LW 0 ton. fre water measure67/8

~~~seo codtons cat 35.OftT belowR

TOAL.7H0 toI 61.0± R. sttc aerl
satapMIEdW at 33.4%500 ft.

claey brown

01.8 to 8.07
CLree lowe to medium

0 pasictyoo sot:ions at vsuf beo
slightl gravelyaide

8.0 to 1.t tai±atrl

SAND, fine to coarse blwgae
grained, loose, dryst
claery. braoytwrugou

calcareous, tan.t )JR

8.0 to 1.0± 0.+ 10 "ue

20~ ~~ l~d softe, moist, r ietn.Famn
sandcyy throughout,onsigr
calcareous, tan.

SAN,f to coarse ide -610nBau

20 ~ ~ rand oose, moist, r ietn.Famn
very thayoyghoug.oflmetoeuoe
calcareous. tan.onsigr

1.0 to jd+v

grind losto mim,

plasticity, soft to
stiff along basal zone,
calcareous with limy
seams and nodules
throughout, sandy,
gravel seam noted
,P 27.0128.0: tan.

44.o to 52.0±+

_Q medium to high
plasticity, stiff,
wet, calcareous with
limy seams and nodules
throughout, reddish-
brown.

MAR71R 18 36 PfEvo~u toUYIS AME OMLE.M6C Ou

'YRANLWI



i e o dele. |. RA n

8 maumewu~.Al~aleow mE .....NILLM Lars I SOUTHWESTERN po wOtH or 2 9WMT9

GENERAL DYNAMICS "as m-e.. 'T"... OF N;A
PALUXY AQUIPER INVESTIGATION I& INWWTMU.Ws OUIom OF o54"A 11 INVE O FAILING 1500USCE~~ I&q~l N01000-

1 "'"°'& TOTAL uuinmL-,o 3 -•MAM or UOLLOR - C1 IQM, IONS son

WER I ELWETO GRSOUNDWaTen

s. ,iee. ow .mE , LAn --
,0,8 ou ve... 6,0 . 86

'7.ELVATION TOP OF HOLE -
TUCUUEtr O OVnsOM 61.0 11 TOrAI. COW9 RECIOR? FOR SOUU --

DEPTH ULE3 inTO 0.E0 L u. SIA or

TOTAL OPT. OF HOLE 61.0
ATI ATA- CLAW- TE-

4U.Ay -- ~
b_ * 2, do .61,Q_____ __

g.LAX, medium to high
plasticity, stiff,.-wet, calcareous, sandy risL

tan. iden

61.0 -
LI 0, (auger

limestone).

5

T.D.-61.0'

Sisua I

6

70

0. _
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MANU 71n'

"Uofto W



GENERAL DYNAMICS Q1. 3 'rn

JPRIV TIGAT ION 12. uANW~ACrUMuW moeuTI OM 1L1

USCELW MU FAILING 1500

a~~~~ ~ ~ ~ ~ VN11MLL 10- TOAMINUM CONG 903125 -

0.0I toVAO 01.60 1)Duin ageinfre atr ncune
1SHLT1od0odti466.f. eo

TOTA "rcoraya y, brwn

co lowOL platicty,2)

6. to IN.0 iden

angular) toin subagulr, 3)
very sady aoarou frefua wth acued

tan, scapin at top of,

fi.0 to coarse blograe.raet

gal, low plasticity, on JAStigr
safdy tmougt, ny iulietfc

10 ~calcareous, tan. vsa

6.0 to 9. isu 1

GAVE. fine grained, ie

loose, moist, vlaery, . 10 "u
veryy tanrougacarout ,rfsa ih ue
canc.ostn

~Mof lowson tootdiu
AXwplasticity, of tongr

stiff a eh moist

calecaosan.wt

20 11.0 ston e5.pecially

eose i .alogeopy

ctiaro, tan.

15.5 to high

stiffatdeti,
zoe, calcareous with
limy nodules and blebs

througmeout rhdih

brown.

MAN 7 13
rTR-NWC-I,)



"0. He A-

DWLLUS LOGS U~i-ESTERN o4 4OATH S,2 .g"
L PUOJET EL-IZ eE S PUt OF T 8"A IGLR

GENERAL DYNAMICS-
LOCTtnn (Cdes - JA".

PALUXY ASUIFER INVESTIGATION Ca M ACIESOArlef OF OFILL -

a. ILLNIAM~C FAILING 1500
4. ::o NO (* m a.*fed. 0:is. O& "~u~o~ an S~U.W, -8A-107 14 TOA.0MMCR OC

BRWRIL ELVF MLMM UATION OO WATEN
OUNITION OL DAOLEM

VERToCA ~IC-1-9 age____ . UPUN HER?. !*.SAE H;E86 /586

17. ELEVAION TOPa wOFOLE --
VTNICENESS OF OVENSUROCK 61.*0 In. TOTAL. COOS RecovEyran FONMama -
LSCPIT4 OWILLES INTO MO= 0.*0 ". TuEng

1TOTAL SEPTW40OP "OLE 61. AL0
ELEVATION 0EPT4 LEOSHO CLASSIICAINO ATERIALS COR n R Wh REMAR

61.0

M (auger
refiii11 at top of
limestone).

T.D.-61 .0

50.

6o

70

EMAO"1836 PvwvtII EUTIOWS AREOGILtTE.
MA04w1



Me 14w.8 &-108
DULUNSLOS 1- 7nTwr or L sm.rns

GENMRL DYNA I Cs -. *~ iua,. w

LPALUXYAQUIFE INVESTIGATION IL UNUpACIumwI OI4nATICH OF ONIOLL

USCE movmmo v1 gal-
4.EN.(..~ ,. ZUMOLSIN TAX am

=0 *fda.00~ 8A -108 14L rOv*L min cog BOXES -

L NAM00 DULLE ELEVATiON BUOUND WATER

S. uca 3W ~ OF. ""a 'L S .'aO 1 3/686 3/6/86
_______________________________ I. ELavATEOSTOM OP HOLE 64852

TWCXWSSOF VERURDN 4.0 ill. ToTrAL CORK ftCOV9RT FOS WM" -

0 DP U ILLEO INTO MOCK 0.*0- Ig. m.NATUR 0 1HSTC O

TOTAL DEPTH OF HOLE 48. j 0 j;3r
CLAWFIC*TIOH o M-atN geesEth ca= A-, REWN

EAllow 0EPTm LgEa NoS.E 1f~i' Nb 1.6W

0.0 t o.61) jluring sugaring
free water measurea

ASHL.good conditiol at )7.Oft. below

0.6 to2.*it grade.
0_6_to_2.e_ -Static water level

Sa. fine to coarse taped at 34.Oft
grined, loose. dry. below grade.
clayey, brown.
2.Sto 9.5 is+

GRAMVE,.ina to+Poars ideni
grineiid. angular to
subangular. loose to 2) JARS

1 ~medium dense, moist,viulintiai
clayey, sandy, tan.viuldetfci

9.5 to 12.5-+

SAriQ, fine grained,
Tho0se, moist, clayey.
calcareous# tan. -3) DRL~b

12.5So 1.5 +0.0 - 4.8.0, 8"auger
ii~i~Li2J1refusal with' auger

Q&,lwto medium scraping at top of

Pu'-if mito sfndyo limestone. F1ragment
6tiff moit. sndy#of limestone noted

tan.* on stinger.

175S.1A visul

MM,1~ fine grained, iel
loose6, moist, very
clayey, tan.

19. to 21.0±
CJAY, low to medium
plasticity, soft to
stiff,.'?'dY, tan.

21.0 to 2 +5

SAD fine grained,
loo0se, moist, clayey,

30 slightly gravelly,
tan.

23.5 o .4

CJA. mnedium to high
plasticity, stiff.
moist to wet along
basal section,
calcareous with limy
nodules and blebs in
section, tan.

MGFI 18 36 P6IUS .0,110. AREa OBSOLETE- IoL
(TRANS&VC3VS"



hi I IOH- 8A-108

r , M -1c- 
0.S E A ;

EPLAY AQUIFE INVEL~STIATION 1FSAILS. C

.21148 0 0
MA219 OFaugera-0 1.TTL .MG Cm oa

I;RPFR i. climestone). ATI

1±3aiim. 183 pmgvcog 3mva.~m meY
IT.A M.UCTN TO 0 lL



-TRE I - __ B

IIW.ALEATION TOW T~MlE -

T Is.Sam*MoV OP WTRJRE 4.. FIS .OA DOEREoEY IL1M

EPkUY A ORIL E NOROC 2 * 0GA I IL IWAUATUR MS DNWEC T O N OL

TOTAL TOY~ Amen.l

CLLLCAIOMO A IL CLVTO 6MON OAR RMA

ILUI. (*,MTd IOL 17j7.
LEVATION17 DEPTHTJO LEOPN Of~j HOL9 _

0ETOILEIT .0 W 8o.Tn i) Free water

EVATIOM ~ 0. to" 2.0±XA f: 0 t W
SAD fietfcas

2.0 to 2.0

CL&Y, low to medium
plasticity, soft,2)JR

10 sandy, calcareous. )
tan(logged by cuttingi) visual identificatioz7

35.0 to 47.5t

CLAY, medium to high
plasticity, stiff. visU 1
calcareous. reddish- Went
brown(logged by
cuttings).'

47.5 to 49.5 3) DRLLN
Tu~'"w brown to 0.0 - 49.5, 31*

gry ie to coarse fishtail to depth.
reined, soft.

20.X (logged by cuttings Z
and drill action).

T.D.-49.5'

isua
dent

IWOPOM1836 pREVIOUS 
PMlN ARnoSLEE

MAR71OJC 
OEMO
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DULLIN LOG I10L "a Wo,1. 2 "it"E
rvmgm1,.SZMC uouuerM 3"FISHTAIL

____________________INVESTIGATION ____ IL. UANUFACIUREWS OESIGNATION OF CU*LL
& MIL'" "OCT AILING 1500

it. TOTAL NO. of CN ORS -

BREWERIL ELEVATION GROUIND WATER
& DIRECTION or HOLE wUE DATE "OLEv/8

________08- RO VER.OAE~ 1 6;7 86 3'/6.86
I 7. ELEVATION To01, OHOLE --T. otess or acouoo 4. S.OA CORE RECOVENT FOR "MINMG

. CIPYN MNILLED INTO NO 2.*0 MS. SIGNATURE OF INSPSCTON

ITOTAL OUPYW OF HOLE 49.5AIO FMTEIL CN 0 O EAK
ELEVATION CEPYN LEOSNOTIRILS 0 ECOV. It~l (D.0~ ~

visua1
idemi

5 0 .ZZ

6o0-

70.

80. ____ ____ ____ ____ ____

6M OM18 36 PREVIOUS EDITICKS ARE OMOLET%. --C'"L O
WAR?7f
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HoWN.. 8A 1-110

DULLING LOG FOTu4T r 0 SMIerr
qOTTT ~ ~ ~ U TFZE momaOwyoo TT ~ jmj' IU YT R"TACF

GENERAL DYNAMICS .1. UR p ULEVT......

LLOCATION (C.~i - Soo
PALUXY AQUIFER INVESTIGATION a MJAtIUW DESINATION OF MILL

1. DIVLL1011 AENCT FAILING 1500M
USCE 15.eog ! SYOO uOo.SYUSSE

4.=&W0 (.e ao mft M. 0 i 0
S. NAMa CU, CULLE1 8F10 14. TOTA L MNU CORE BOX"S -

6HICENESM OF "vOLE6 02 TOAL DTE PRIECVNUG Cn -- S

IL PTH DRILLED INTO ROCK 1 92.n..... i.LNT

LTOTAL DEPTH OF HOLIZ 238.0
E9LEVATION DET LGN CAPCATION OF MATERIALS is Cooke SOSm A*% MINNAH .

Z0.0 to 0.4 free water measure

ASPHALT. good conditic 4 31.0' below grad

0.4 to 17+tpdat 32.8 ft.

pyD f ine to coarse
grined, loose, dry.
gravelly, clayey.
brown.

1.7 to 5.3 ! 2) JARS

10CLAY. low plasticity, visual identificatio
soft, moist, gravelly
sandy. calcareous,
tan. vis 1l

ident

5,3 to 35.0

CLAY medium plasticily. 3) DRILLING
i 1ft to stiff in

z ones, moist to wet 0.0 - 35.0. 81'auger
along basal section, refusal at top of
sandy along topmost coarse basal gravel
section with strongly 4'i.d. casing set
arenaiceous zones note a o fgaes

* 1.~4 ' 6L '1 Annulus filled with:
nodualeu and blimy bentonite to grade.nodues nd bebein

*section. tan. 35.0 - 238.6, 3s"
iu fishtail to depth.

35.0 to 46.0 dnt.rearc

GRAVEL, coarse graine * A) No hydraulics us
very dense to hard, in drilling through
wet, sandy, tan to upper and lower
gray.(logged through Paluxy to top of
cuttin s and drill Glenrose dolomite#
actionT exceptions 8 0- 8

104.0-104.5,
46.0 to s7Aoj:t 09.5111:0,1 6 -1

3 - TONE~g, tan to grayB)20foftei
Nne- to coarse grainsd,B)20foftei
soft.(logged through pipe advanced to
cuttifle and drill depth.
action). C) twenty. (20),

ninety-four pound
~7ot ~A5bags of portland

-4170to 8.5cement used in grou ng
JU1&M, gray to darli hole fro, depth to
gry. silty, soft - grade. using a rati
ji flctio f(logged of 7 to 7.5 gallons
through cuttings and water to I sack of
E lagging). cement. Notes a 1,6

ratio attempted,

40.viscosity too high r

04G POSH 1g36 POVU EOITIONS ARE CLELTE. PROJECT HOLE DID.
MAP 71

(TRNLUCENT)



"14eoe. BA3F-110

LLI LO SOUTHWESTERN FO WORTH , V 6 ,.,.
rposawe~m-v . U.Z Ag TE OP U? 8AUGERISHTAIL

PALUXY A UIFER INVESTIGATION ,. ,.-.
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BREER~ , is. ELEVATION ONOtUp WATER
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L DTE NOLaE

17. ELEVATO TOP OF NOLE --
TWCnaK a OF O WRSUU CKOE 46 0 - 14 TOTAL CO E ECOV NY PO R MOIR E
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TOTAL 0EPYN 09 HOLE 238.0
ELVI o EPHLEED CLAWPICATO OPMIALS is C t manNAMCI S

1414 W O SrnP .I-

+U U_ ________

-ATIO 04P 49* 
NO.D) After 19+ bags58.5 to 61.2 used in grouting.an initial grout

SANDSTONE , very fine level of 2.Oft belo
grained, silte grade was noted.
calcareous, soft. Tremie pipe was
(logged through subsequently remove
cuttings and E-log). A final grout level

of 1O.Oft below gra.
61.2 to 73.0 was noted at plus

20 hours. An additi
SHLE, dark gray. One-half bag of
arenaceous with cement was used to
abundant sandstone grout to grade-usin

0 seams and stringers the same 107 grout
in section. soft. ratio.
(logged through | ) All auger cuttin

-- cuttings and E-log).Sa. via 1 were removed and

73.0 to 85.5± 
iden . stored in sample

f | F) Two samples of
SANDSTONE fine to drill water obtaine
oarse grained. silty, for analysis by SWD

calcareous, shaly
with inferred shale la b .

stringrs and seams, G) Boring offset 7.
soft. (cuttings and due east.
E-log).

60 85.5 to 106.0t
SHALE dark gray.
-infed sandstone
stringers and seams
in section, soft.
(logged through E-log
and cuttings).

106.0 to 112.0+ vsul

SANDSTONE, fine
grained, silty,
calcareous, inferred
shale stringers in

70~g section, soft. (logged70 trouh cuttings and= E-log),

112.0 to 1660±-
SANDSTON fine to

.. ': coarse grained, silty.
- calcareous, soft.
- (logged through E-Jog
" and cuttings).

::: 166.0 to 167.51

SHLE, dark gray. Z_
soft.(logged throughI E-109).
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167.5 to 230.0-

SANDSTONE, fine to
coarae grained.
silty, calcareous,
inferred shale seams
and stringers in
section, soft.
(logged through
cuttings and E-log).

230.0 to 236.0t ien
90 SHALE, dark gray, IdI/ -

arenaceous with
sand seams and
stringers in section,
soft.(logged through
cuttings and E-Log)

236.0 to 238.0

L, 1---, light
gralr i ne grained,
hard( logged through
cuttings and E-Log).
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APPENDIX II

REPORTS OF MONITOR WELL

ANALYTICAL RESULTS



RECEIVED

SEP 2 5

BROWN AND CALDWELL
ANALYTICAL LABORATORIES

LOG NO: P85-08-419

Received: 29 AUG 85
Reported: 18 SEP 85

David R. Hargis
Hargis & Associates, Inc.
1735 East Fort Lowell Road, Suite 5
Tucson, Arizona 85719

Project: 250

REPORT OF ANALYTICAL RESULTS

LOG NO SAMPLE DESCRIPTION, GROUND WATER SAMPLES DATE SAMPLED
----- --------------------------------------------------------- ---------------------
08-419-i HM-52 27 AUG 85
08-419-2 HM-53 27 AUG 85
08-419-3 P-11M 28 AUG 85
----- --------------------------------------------------------- ---------------------
PA"IETER 08-419-1 08-419-2 08-419-3
-------------------------- ---------- ---------- ---------- ---------- ---------- ----------
Sp-e/Neutral Extractables

.raction 09/02i85 09/02/85 09/02/85
Date Analyzed 09/14/85 09i15t85 09/15/85
Benzidine, ug/L k40 ,40 k40
Dibutylphthalate, ug/L (.50 '50 k.50
Dimethylphthalate, ug/L '25 (25 k.25
N-Nitrosodi-n-propylamine, ug/L ,40 (40 k40
N-Nitrosodimethylamine, ug/L k80 '80 (80
Naphthalene, ug/L .10 10 (10
Other Base/Neutral Extractables, di0 (10 (10

Semi-Quantified Results **
Tt.a .C--- Aromatic Ccmpounds, ug;L 00 400

• Quantification based upon comparison of total ion count of the compound with
that of the nearest internal standard.

--------------------- ---------- ---------- ---------- ---------- ---------- ----------

373 SOUTHFAIROAKSAVCNUE PASAOENA CA 91105 (818) 795-7553 213) 681-4655



LOG NO: P85-08-419

Received: 29 AUG 85
Reported: 18 SEP 85

David R. Hargis
Hargis & Associates, Inc.
1735 East Fort Lowell Road, Suite 5
Tucson, Arizona 85719

Project: 250

REPORT OF ANALYTICAL RESULTS

LOG NO SAMPLE DESCRIPTION, GROUND HATER SAMPLES DATE SAMPLED
v8-419-1 -----52 27 AUG 85
08-419-2 HM-53 27 AUG 85

08-419-3 P-lII 28 AUG 85

PARAMETER 08-419-1 08-419-2 08-419-3

Purgeable Priority Pollutants
raction 09/08/85 09/00/85 09/08/85

Acrolein, ugiL (10- dO <10
Acrylonitrile, ug/L <10 (10 (10
Bromodichloromethane, ug/L 2 l -i
Chloroform, ug/L 3 <1 i
Trichloroethylene, ug/L 2 '1 <1
Other Purgeable Priority Pollutants. Ui Ui ki

313 SOUTH FAIR OAKS AVENUE PASADENA CA91105 (818) 795-7553 (213)681-4655
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RECEIVED

SEP 14 985
HARGIS & ASSOCIATES, INC,BROWN AND CALDWELL

ANALYTICAL LABORATORIES

LOG NO: P85-09-090

Received: 07 SEP 85
Reported: 12 SEP 85

David R. Hargis
Hargis & Associates, Inc.
1735 East Fort Lowell Road, Suite 5
Tucson, Arizona 85719

Project: 250

REPORT OF ANALYTICAL RESULTS

LOG NO SAMPLE DESCRIPTION, AQUEOUS SAMPLES DATE SAMPLED

09-010-1 P-1l(M)) 05 SEP 85
09-090-2 P-1l(U) 05 SEP 85
09-090-3 HM-84 05 SEP 85

PARAMETER 09-090-1 09-090-2 09-090-3

P -eable Priority Pollutants
L-.raction 09/11/85 09/11i85 09/11/85
Acrolein, ug/L (10 <10 <10
Acrylonitrile, ug/L <10 <10 <10
Methylene Chloride, ug/L (1 15 3
Toluene, ug/L <1 64 (1
Other Purgeable Priority Pollutants, (1 <1 <1
----------------- ---------- ---------- ---------- ---------- ---- ----- ----------

Edward- Wilson,-Laboratory Director

373 SOUTH FAIR OAKS AVENUE PASADENA CA 91105 (818) 795-7553 {2131681-4655



RECEIVED

Nat 0 '85

BROWN AND CALDWELL t A.iS & ASXJAES. INC.

ANALYTICAL LABORATORIES

LOG WO: P85-10-231

Received: 14 OCT 85

Reported: 01 NOV 85

Peter Quinlan
Hargis & Associates, Inc.
2223 Avenida de la Playa Suite 300
La Jolla, CA 92037

Project: 250

REPORT OF ANALYTICAL RESULTS

LOG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES DATE SAMPLED
---------- --- - -5-------------------------------
10-231-1 P-1lU 10 OCT 85
10-231-2 P-11M 10 OCT 85
10-231-3 P-12 1 OCT 85
10-231-4 HM-36 11 OCT 85
10-231-5 HM'-37 10 OCT 85
----- ------------------------------------ ----------------------------

PARAMETER 10-231-1 10-231-2 10-231-3 10-231-4 10-231-5
----------------------------------------------------------------------

Purgeable Priority Pollutants
Extraction 10/24/85 10/24/85 10/25/85 10/23/85 10/25/85
Acrolein, ug/L <10 <10 <10 <10 <100
Acrylonitrile, ug/L <10 <10 <10 <10 <100
Trichloroethylene, ug/L <1 <1 <1 1 340
Toluene, ug/L 70 (I <1 <1 (10
trans-1,2-Dichloroethylene, ug/L <1 <1 <1 <1 90
Other Purgeable Priority <1 <1 <1 (I <10
Pollutants,

373 SOUTH FAIR OAKS AVENUE PASAOENA CA 91105 (818) 795-7553 (213) 681.4655
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LOG NO: P85-12-201

Received: 13 DEC 85
Reported: 03 JAN 86

Peter T. Quinlan
Hargis & Associates, Inc.
2223 Avenida de la Playa Suite 300
La Jolla, CA 92037

Project: 250

REPORT OF ANALYTICAL RESULTS

LOG NO SAMPLE DESCRIPTION , GROUND HATER SAMPLES DATE SAMPLED

12-201-2 P-12U 12 DEC 85
12-201-3 French Drain #I 11 DEC 85
12-201-4 Drain Pipe 11 DEC 85
------------------------ ------------------------- ---------------------
PARAMETER 12-201-2 12-201-3 12-201-4

B/NA Ext. Priority Pollutants
Extraction 12/16/85 12/16/85 12/16/85
Date Analyzed 12/19/85 12'20/85 12/20/85
I *2-Dichlorobenzene, ug/L (10 67 130
1,4-Dichlorobenzene, ug/L <i0 10 18
2,4-Dimethylphenol, ug/L (10 <10 10
2,4-Dinitrophenol, ug/L '25 <25 <25
2-Methyl-4,6-dintrophenol, ug/L <50 <50 <50
4-Nitrophenol, ug/L (25 <25 <25
Benzidine, ug/L (40 <40 (40
Dibutylphthalate, ug/L (50 <50 (50
Dimethylphthalate, ug/L <25 <25 (25
N-Nitrosodi-n-propylamine, ug/L (40 (40 <40
N-Nitrosodizethylamine, ug/L <80 (80 (80
Naphthalene. ug/L < 10 <10 14
Other B/NA Ext. Priority Pollutants, <10 (10 <10

Semi-Quantified Results **
A Terpenol, ug/L --- -- 20
Total C8-C35 Hydrocarbons, ug/L --- --- 10,000
Total Unidentified Compounds, ug/L --- 60 ---

Tetramethyl Butyl Phenol, ug/L --- 10

** Quantification based upon comparison of total ion count of the compound with
that of the nearest internal standard.

3rT3 OUTH FAIR OAKS AVENUE PASAOCENA CA 91105 18181 795 553 231681 .4655



LOG NO: P85-12-201

Received: 13 DEC 85

Reported: 03 JAN 86

Peter T. Quinlan
Hargis & Associates, Inc.
2223 Avenida de la Playa Suite 300
La Jolla. CA 92037

Project: 250

REPORT OF ANALYTICAL RESULTS

LOG NO SAMPLE DESCRIPTION . GROUND HATER SAMPLES DATE SAMPLED

12-201-2 P-12U 12 DEC 85
12-201-3 French Drain #1 11 DEC 85
12-201-4 Drain Pipe 11 DEC 85

PARAMETER 12-201-2 12-201-3 12-201-4

Purgeable Priority Pollutants
Extraction 12/21/85 12/20/85 12/21/85
1,1,1-Trichloroethane, ug/L (1 23 <25
1 .1-Dichioroethylene, ug/ L (1 15 48
Acrolein, ug/L (10 (100 (250
Acrylonitrile. ug/L (10 (100 (250
Benzene, ug/L (l (10 25
Chlorobenzene, ug/L (1 27 40
Ethylbenzene, ug/L (1 66 25
Tetrachioroethylene, ug /L (1 83 180
Trichioroethylene, ug/L (1 1000 1200
Toluene. ug/L (1 250 950
Vinyl CThloride, ug/L <1 2800 11,000
trans-I. 2-Dichloroethylene, ug/L (1 7500 25,000
Other Purgeable Priority Pollutants, <1 <10 (25

Semi-Quantified Results
Xylene Isomers, ug/L - --- 100

** Quantification based upon comparison of total ion count of the compound with
that of the nearest internal standard.

--------------- --------------- ---------- ---------- ----------

373 SOUTH FAIR OAKS AVENUE PASADENA CA 91105 (818) 795.7553 12,31681 4655



LOG NO: P85-12-201

Received: 13 DEC 85
Reported: 03 JAN 86

Peter T. Quinlan
Hargis & Associates, Inc.
2223 Avenida de la Playa Suite 300
La Jolla, CA 92037

Project: 250

REPORT OF ANALYTICAL RESULTS

LOG NO SAMPLE DESCRIPTION , GROUND HATER SAMPLES DATE SAMPLED
--- - ----- ------ -------------------- ------ --------------

12-201-2 P-12U 12 DEC 85
12-201-3 French Drain #1 11 DEC 85
12-201-4 Drain Pipe 11 DEC 85

- ---- -- ----------------- --------------- ------------

PARAMETER 12-201-2 12-201-3 12-201-4
------------------ ---------- ---------- ------------------ ---------
Total Fuel Hydrocarbons, mg/L (I (i 4
Oil and Grease, mg/L 32 14 120

SS ----------- --- ------- ---------- ------ ---- -------3----------

373 SOUTH MAR UAIKS AVENUE PASADENA CA 91105 (8181 795-7553 (213) 681 4655
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LOG NO: P86-01-154

Received: 10 JAN 86
Reported: 23 JAN 86

Peter T Quinlan
Hargis & Associates, Inc.
2223 Avenida de la Playa Suite 300
La Jolla, CA 92037

Project: 250

REPORT OF ANALYTICAL RESULTS

LOG NO SAMPLE DESCRIPTION . GROUND WATER SAMPLES DTE SAMPLED
------------------------------------------------ ---------------------
01-154-11 P-10 Upper 08 JAN 86
01-154-12 P-1O Middle 08 JAN 86
01-154-13 P-I Upper 09 JAN 86
01-154-14 P-l Middle 09 JAN 86
01-154-15 P-12 Middle 09 JAN 86
----- ------------------------------------- ---------------------

PARAMETER 01-154-11 01-154-12 01-154-13 01-154-14 01-154-15
----------------- ---------- ---------- ---------- ---------- ----------
Purgeable Priority Pollutants
Extraction 01/13/86 01/13/86 01/13/86 01/13/86 01/14/86
Acrolein, uJ/L (10 (10 <10 <10 <10
Acrylonitrile, ug/L <10 <10 <10 <10 <10
trans-1.2-Dichloroethylene, ug/L 4 '1 <1 <1 ki
Other Purgeable Priority (I i i <1 UI
Pollutants,

373 SOUTH FAIR OAKS AVENUE PASAOENA CA 91105 1818) 795 7553 j213) 681.4655



LOG NO: P86-01-154

Received: 10 JAN 86
Reported: 23 JAN 86

Peter T Quinlan
Hargis & Associates, Inc.
2223 Avenida de la Playa Suite 300
La Jolla, CA 92037

Project: 250

REPORT OF ANALYTICAL RESULTS

LOG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES DATE SAMPLED
----- ----- --------------- ----------------- --------- ---------------------

01-154-24 P-12 Upper 09 JAN 86
------- --------------------------------------------- ------- -------------
PARAMETER 01-154-24
------------------------------ ---------- ---------- ----------

Oil and Grease, mg/L 9
Total Fuel Hydrocarbons, mg/L (i
Purgeable Priority Pollutants
Extraction 01/14/86
1,1,1-Trichloroethane, ug/L 62
Acrolein, ug/L <10
Acryldnitrile, ugiL ki0
Other Purgeable Priority Pollutants, ,I

B/N,A Ext. Priority Pollutants
Extraction 01/13/86
Date Analyzed vl,16/86
2,4-Dinitrophenol, ug;L k25
2-Methyl-4,6-dintrophenol, ug/L ,50
4-Nitrophenol, ug/L ,25
Benzidine, ug/L 40
Dibutylphthalate, ugiL k50
Dimethylphthalate, ug/L k25
N-Nitrosodi-n-propylamine, ug/L '40
N-Nitrosodimethylazine, ug/L k80
Other B/N,A Ext. Priority Pollutants, '10

3?3 SOUTH FAIR OAKS AVENUE PASADENA CAO91105 8 795.7553 t2131681 4655
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LOG NO: P836-04-079

Received: 04 APR 86

A Reported: 22 APR 86

David R. Hargis
Hargis & Associates, Inc.
2223 Avenida de la Playa Suite 300
La Jolla, CA 92037

Project: 250

REPORT OF ANALYTICAL RESULTS

LOG NO SAMPLE DESCRIPTION , GROUND HATER SAMPLES DATE SAMPLED

04-079-24 P-9 Middle 02 APR 86
04-079-25 P-10 Upper 03 APR 86
04-079-26 P-10 Middie 03 APR 86
04-079-27 P-il Middie 02 APR 86
04-079-28 French Drain #1 03 APR 8.6

PARAMETER 04-079-24 04-079-25 04-079-26 04-079-27 04-079-28

Purgeable Priority Pollutants
Extraction 04/14/86 04/14/86 04/14/86 04/14/86 4/15/86
1,1,1-Trichloroethane, ug/L (1 (Q (1 (1 89
Acrolein, ug/L (10 (10 (10 (10 (500
Acrylonitrile. ug/L (10 (10 (10 (10 (500
Chloroform, ugiL (1o <1 (1 59
Tetrachioroethylene, ug/L (1 <1 <1 <1 210
Trichioroethylene, ug/L (1 (Q (1 (1 4200
Vinyl Chloride, ug/L (1 (1 (I (1 1300
trans-1,2-Dichloroethylene, ug/L (1 4 (1 (1 24,000
Other Purgeable Priority (1 (1 (1 <1 (50
Pollutants,

373SOUTHFAIROASAVENUE PASADENA CA49185 01) 4957553 02131 4 /655



LOG NO: P86-04-128

Received: 08 APR 86
Reported: 25 APR 86

Peter T Quinlan
Hargis & Associates, Inc.
2223 Avenida de la Playa Suite 300
La Jolla, CA 92037

Project: 250

REPORT OF ANALYTICAL RESULTS

LOG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES DTE SAMPLED

04-128-37 HM-92 07 APR 86
04-128-38 P-2 05 APR 86
04-128-39 P-3 06 APR 86
04-128-40 P-1 Upper 05 APR 86
04-128-41 P-12 Upper 06 APR 86

PARAMETER 04-128-37 04-128-38 04-128-39 04-128-40 04-128-41

Purgeable Priority Pollutants
Extraction 4/17/86 4/17/86 4/17/86 4/18/86 4/18/86
1,1,I-Trichloroethane, ug/L <1 (1 (1 (1 56
Acrolein, ug/L (10 (10 (10 (10 <10
Acrylonitrile, ug/L (10 (10 <10 (10 <10
Chloroform, ug/L 2 <1 2 (1 (1
Toluene, ugIL 2 (1 8 (1 <1
Other Purgeable Priority <1 <1 <1 ( <1
Pollutants,

373 SOUTH FAIR OAKS AVENUE PASADENA CA 91105 8181 795-7553 213)681-4655



LOG NO: P86-04-128

Received: 08 APR 86
Rep-ted: 25 APR 86

Peter T Quinlan
Hargis & Associates, Inc.
2223 Avenida de la Playa Suite 300
La Jolla, CA 92037

Project: 250

REPORT OF ANALYTICAL RESULTS

LOG NO SAMPLE DESCRIPTION , GROUND HATER SAMPLES DATE SAMPLED

04-128-42 P-12 Middle 06 APR 86
04-128-43 Cooling Tower Influent 06 APR 86
04-128-44 Cooling Tower Effluent 06 APR 86

PARAMETER . 04-128-42 04-128-43 04-128-44

Purgeable Priority Pollutants
Extraction 4/18/86 4/18/86 4/18/86
1,1 ,1-Trichloroethane, ug/L (1 51 3
1,l-Dichloroethylene, ug/L (1 14 (1
Acrolein, ug/L <10 (100 <10
Acrylonitrile, ug/L (10 (100 <10
Chloroform, ug/L <1 12 <1
Tetrachloroethylene, ug/L (1 29 2
Trichloroethylene, ug/L <1 1800 94
Vinyl Chloride, ug/L (1 150 <1
trans-i, 2-Dichloroethylene, ug/L (1 3000 150
Other Purgeable Priority Pollutants, <1 <10 (1

Edward Wilson', Laboratory Director

373 SUTH FAIR OAKS AVENUE PASAOENA CA 91105 818 795 7553 1213) 681.4655



LOG NO: P86-04-220

Received: 10 APR 86

Reported: 15 MAY 86

Sam Williams
Hargis & Associates, Inc.
2223 Avenida de la Playa Suite 300
La Jolla, CA 92037

Project: 250

REPORT OF ANALYTICAL RESULTS

LOG NO SAMPLE DESCRIPTION , GROUND HATER SAMPLES DATE SAMPLE)

04-220-6 P-13 Upper 09 APR 86

PARAMETER 04-220-6

Oil and Grease, uig/L (5
Alkalinity
Carbonate Alk (as CaCO3), mgIL 40
Bicarb Alk (as CaC03), mg/L 210
Hydroxide Alk (as CaC03), mgIL 0
Other Alkalinity, (10

Total Fuel Hydrocarbons, mg/L <1
Purgeable Priority Pollutants
Extraction 04/20/86
Acrolein, ug/L (10
Acrylonitrile, ug /L (10
Other Purgeable Priority Pollutants, (1

373 SOUTH FAIR OAKS AVENUE PASADENA. CA 91105 (818) 795.7553 (213)681 *4655



LOG NO: P86-04-220

Received: 10 APR 86
Reported: 15 MAY 86

Sam Nilliams
Hargis & Ausociates, Inc.
2223 Avenida de la Playa Suite 300
La Jolla, CA 92037

Project: 250

REPORT OF ANALYTICAL RESULTS

LOG NO SAMPLE DESCRIPTION , GROUND HATER SAMPLES DATE SAMPLED

04-220-6 P-13 Upper 09 APR 86

PARAMETER 04-220-6
- ---- - ------ ------ ------ ------ --- -- ---- - - -- -- ---- 1-- - - - - -- - - - - -

B/N,A Ext. Priority Pollutants
Extraction 4/14/86
Date Analyzed 4/17/86
2,4-Dinitrophenol, ug/L (25
2-Methyl-4,6-dintrophenol, ug/L (50
4-Nitrophenol, ug/L (25
Benzidine, ug/L (40
Dibutylphthalate, ug/L <50
Dimethylphthalate, ug/L (25
N-Nitrosodi-n-propylamine, ug/L (40
N-Nitrooodimethylanine, ug/L <80
Other B/N,A Ext. Priority Pollutants, <10
-------- ---- -------- ------------------------------

373 SOUTH FAIR OAKS AVENUE PASADENA CA 91,05 (8'8) 795- 7553 (213) 681.4655



LOG NO: PB6-04-220

Received: 10 APR 86
Reported: 15 MAY 86

Sam Williams
Hargis & Associates, Inc.
2223 Avenida de la Playa Suite 300
La Jolla, CA 92037

Project: 250

REPORT OF ANALYTICAL RESULTS

LOG NO SAMPLE DESCRIPTION , GROUND HATER SAMPLES DATE SAMPLED

04-220-6 P-13 Upper (s. 741. R,

PARAMETER 04-220-6

Magnesium, mg/L <0.067
Copper, mg/L (0.02
Iron, ng/L <0.2
Manganese, mg/L <0.01
?otassium, mg/L 20
Sodium, mg/L 81
Zinc, mg/L 0.21
Arsenic, mgIL (0.0075
Cadmium, mg/L (0.009
Mercury, mg/L (0.0005
Selenium, ng/L <0.0056
Strontium, mglL 2.9
Chromium, mg/L <0.03
Lead, ig/L 0.038
Dissolved Digestion, Date 04/29/86
Calcium (EDTA Titration), ug/L 170
Chloride, ng/L 240
Surfactants, mg/L (0.1
pH, Units 11.5
Sulfate, mg/L 26
Specific Conductance, umhoolcm 1600
Filterable Residue (TDS), mg/L 720
Nitrate (as NO3), wg/L <4
----------------- - ------------- ---------- - -------- -------

313 SOUTM FAIR OAKS AVENUE PASADENA CA 91105 (818) 795-7553 (213)681-4655



LOG NO: P86-05-179

Received: 09 MAY 86
Reported: 10 JUN BE

Peter Quinlan
Hargis & Associates, Inc.
2223 Avenida de la Playa Suite 300
La Jolla, CA 92037

Project: 250

REPORT OF ANALYTICAL RESULTS

LOG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES DATE SAMPLED

05-179-22 P-13 Upper 08 MAY 86

PARAMETER 05-179-22

Oil and Grease, mg/L <5
Total Fuel Hydrocarbons, mg/L (1
Purgeable Priority Pollutants
Extraction 05/17/86
Acrolein, ug/L <10
Acrylonitrile, ug/L <10
Methylene Chloride, ug/L 8
Other Purgeable Priority Pollutants, (1

Base/Neutral Extractables
Extraction 05/15/86
Date Analyzed 06/06/86
Benzidine, ug/L (40
Dibutylphthalate, ug/L <50
Dimethylphthalate, ug/L (25
N-Nitrosodi-n-propylamine, ug/L (40
N-Nitrosodinethylamine, ug/L (80
Other Base/Neutral Extractables, (10

-------------- ------ ---------- --------- ---------- ---------

373 SOUTH FAIR OAKS AVENUE PASAOENA CA 91105 (818) 795.7553 (2'31 681 4655
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CN:M:i A01AVSS LABORATORIES, InC.
s. J. EGUN, nG. CHEM. ENG1.

4100 PIERCE RD., BAKERSFIELD, CALIFORNIA 93308 PHONE 327-4911

Hargis & Associates, Inc. Date Reported: 6/12/86
2223 Avenue De La Playa, Suite 300 Date Received: 5/9/86
La Jolla, California 92037 Laboratory No.: 7140

Attention: Alan Wylie Job #250

WATER ANALYSIS

Sample Description: 5/7/86 Well P-12 Upper 20:20

Constituents mg/liter

Iron 0.13
Manganese 0.06
Arsenic (-) 0.01
Copper (-) 0.01
Zinc 0.41
Barium (-) 0.5
Cadmium (-) 0.005
Total Chromium (-) 0.01
Lead (-) 0.01
Mercury (-) 0.0002
Selenium 0-) o.005
Silver (-) 0.01
Antimony (-) 1.0
Beryllium (-) 0.01
Nickel (-) 0.05
Thallium (-) 0,5
Molybdenum -) 0.1
Strontium 1.6

(-) refers to "less than"

B C LABORATORIES, INC.

SBY Z 4RECEIVED
J.VJ. 'Egli n

JUN 1 3 '86
HARGIS + ASSOCIATES, INC.

LA JOLLA, CA



ALABORATORIES, InC.
J. J. EGLIN, REG. CHEM. ENGE.

PTR#OLEUM __--4100 PIERCE RD., BAKERSFIELD, CALIFORNIA 93308 PHONE 327-4911

Hargis & Associates, Inc. Date Reported: 6/12/86

1735 East Fort Lowell Road, Suite 5 Date Received: 5/9/86

Tucson, Arizona 85719 Laboratory No.: 7141

Attention: Alan Wylie Job # 250

WATER ANALYSIS

Sample Description: 5/7/86 Well P-13 Upper 18:40

Constituents epm mliter

Hydroxide -T.-28 .9

Calcium 6.00 120.

Magnesium 0.00 0.03

Sodium 3.39 78.

Potassium 0.54 21.

Carbonate 1.45 43.4

Bicarbonate 0. 0.

Chloride 4.12 146.

Sulfate 1.06 51.

Nitrate (-) 0.01 0.4

Fluoride 0.55

Iron 0.64

Manganese 0.06

Arsenic (-) 0.01
Copper 0.14

Zinc 4.4
Total Dissolved Solids @ 180°C 710.
Barium (-) 0.5

Cadmium (-) 0.005

Total Chromium (-) 0.01

Lead 0.17
Mercury (-) 0.0002

Selenium (-) 0.005

Silver C-) 0.01
Boron C-) 0.10
Silica 18.

Antimony C-) 1.0
Beryllium (-) 0.01

Nickel (-) 0.05
Thallium (-) 0.5

Molybdenum (-) 0.1
Strontium 1.1

pH 11.1
Electrical Conductivity, Micromhos/cm 1,550. RECEIVED
(-) refers to "less than"

B C LABORATORIES, INC. JUNI 3'86

BY /-V.-C" ~J. , HARGIS + ASSOMrATES, IN.BY- .LA JOLLA, CA

-- o .. .. J "i' . J-- .E.=g in; /-l l I | I I "
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LOG NO: P86-06-142

Received: 09 JUN 86
Reported: 07 JUL 86

Peter Quinlan
Hargis & Associates, Inc.
2223 Avenida de la Playa Suite 300
La Jolla, CA 92037

Project: 250

REPORT OF ANALYTICAL RESULTS

LOG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES DATE SAMPLED

06-142-16 HM-21 05 JUN 86
06-142-17 HM-30 04 JUN 86
06-142-18 HM-53 04 JUN 86
06-142-19 P-13 Upper 05 JUN 86

'A-AMETER 06-142-16 06-142-17 06-142-18 06-142-19

Oil and Grease, maL --- 5 5<5
Total Fuel Hydrocarbons, ma'L --- (i 2 (1
E'N,A Ext. Priority Pollutants
Extraction ..--- --- 06111186
Date Analyzed --- --- --- 06/13/86
2,4-Dinitrophenol, ug/L ..... <25

2-Methyl-4,6-dintrophenol, ug/L --- --- --- 50

4-Nitrophenol, ug/L --- --- --- 25
Benzidine, ug/L --- --- --- 40
Dibutylphthalate, ug/L ..--- --- (50
Dimethylphthalate, ug!L ......... <25
N-Nitrosodi-n-propylamine, ug/L ..--- --- (40
N-Nitrosodimethylamine, ug/L --- --- <80
Other B!N,A Ext. Priority Pollutants, ---...... <10

373 SOUTH FAIR OAKS AVENUE PASDENA CA 91105 8181 795-7553 t213) 68 4655



LOG NO: P86-06-142

Received: 09 JUN 86
Reported: 07 JUL 86

Peter Quinlan
Hargis & Associates, Inc.
2223 Avenida de la Playa Suite 300
La Jolla, CA 92037

Project: 250

REPORT OF ANALYTICAL RESULTS

LOG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES DATE SAMPLED

06-142-16 HM-21 05 JUN 86
06-142-17 HM-30 04 JUN 86
06-142-18 HM-53 04 JUN 86
06-142-19 P-13 Upper 05 JUN 86

PARAMETER 06-142-16 06-142-17 06-142-18 06-142-19

Purgeable Priority Pollutants
Extraction 06!14/86 ..--- 06/14186

Acrolein, uagL <500 --- <10
Acrylonitrile, ug!L e'500 ..--- <10
trans-1,2-Dichloroethylene, uc!L 3850 --- <1
Other Purgeable Priority Pollutants, <50 --- .'.

Edward Wilson, boratory rector

373 SCUTH FAIR OAKS AVENUE PASAOENA CA91t05 (8181795.7553 (2t3t681-4655



CNAnLABORATORIES, InC.
4100 PIEEC RD., BAKEISFIELD, CAUFORNIA 93308 PHONE 327-4911

Hargis & Associates Date Reported: 7/1/86
1735 East Fort Lowell Road, Suite 5 Date Received: 6/9/86
Tucson, Arizona 85719 Laboratory No.: 8934
Attention: Sam Williams Job 250

WATER ANALYSIS

Sample Description: General Dynamics #250 6/5/86 P-13 Upper SW/CR 16:00

Constituents epm ng/liter
Hydroxide 3.46 58.8
Calcium 4.40 88.
Magnesium 0.01 0.08
Sodium 3.00 69.
Potassium 0.38 15.
Carbonate 1.02 30.7
Bicarbonate 0. 0.
C2loride 2.01 71.1
Sulfate 1.40 67.
Nitrate (') 0.01 (') 0.4
Fluoride 0.44
Iron 0.16
Mwanese 0.01
Arsenic (-) 0.01
Copper 0.02
Zinc 1.4
Total Dissolved Solids @ 1800C 490.
Barium ( 0) 0.S
Cadmium (') 0.005
Total Chromium ( 0) 0.01
Lead 0.06
Mercury () 0.0002
Selenium (') 0.005
Silver (') 0.01
Boron C") 0.10
Silica 22.
Antimony M') 1.0
Beryllium C 0.) 0.01
Nickel (') 0.05
Thallium (') 0.5
Molybdenum () 0.1
Strontium 0.9

Electrical Conductivity,
Micromhos/cm @ 25 C 730.

pH 10.8

B C LABORATOfRIES, INC.

BY $
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LOG NO: P86-07-212

Received: 11 JUL 86
Reported: 29 JUL 86

Peter Quinlan
Hargis & Associates, Inc.
2223 Avenida de la Playa Suite 300
La Jolla, CA 92037

Project: 250

REPORT OF ANALYTICAL RESULTS

LOG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES DATE SAMPLED

07-212-20 P-9 Upper 10 JUL 86
07-212-21 P-9 Middle 10 JUL 86
07-212-22 P-1 Upper 10 JUL 86
07-212-23 P-il Middle 10 JUL 86
07-212-24 P-12 Upper 09 JUL 86

PARAMETER 07-212-20 07-212-21 07-212-22 07-212-23 07-212-24

Purgeable Priority Pollutants
Extraction 07/21/86 07/22/86 07/22/86 07/22/86 07/22/86
1,1,1-Trichloroethane, ug/L <1 <1 <1 (1 7
Acrolein, ug/L <10 (10 <10 <10 <10
Acrylonitrile, ug/L <10 <10 <10 <10 (10
Other Purgeable Priority (1 <1 <1 <1 (
Pollutants,

------------------- - ---- ---------- ---------- ---------- ------

373 SOUTH FAIR OAKS AVENUE PASADENA CA 91105 (818) 795-7553 (213) 681-4655



LOG NO: P86-07-212

Received: 11 JUL 86
Reported: 29 JUL 86

Peter Quinlan
Hargis & Associates, Inc.
2223 Avenida de la Playa Suite 300
La Jolla, CA 92037

Project: 250

REPORT OF ANALYTICAL RESULTS

LOG NO SAMPLE DESCRIPTION , GROUND HATER SAMPLES DATE SAMPLED

07-212-25 P-12 Middle 09 JUL 86
07-212-26 P-13 Upper 09 JUL 86
07-212-27 P-41 09 JUL 86
07-212-28 P-48 09 JUL 86
07-212-29 P-60 09 JUL 86

PARAMETER 07-212-25 07-212-26 07-212-27 07-212-28 07-212-29

Purgeable Priority Pollutants
Extraction 07/22/86 07/22/86 07/23/86 07/22/86 07/22/86
1,1,1-Trichloroethane, ug/L 5 (1 51 30 20
1,1,2,2-Tetrachloroethane, ug/L (1 (1 20 <10 <10
1,1-Dichloroethane, ug/L 2 <1 <10 <10 <10
1,1-Dichloroethylene, ug/L (1 <1 17 20 17
1,2-Dichloroethane, ug/L <1 <1 17 <10 (10
1,3-Dichloropropene, ug/L <1 <1 15 <10 <10
Acrolein, ug/L <10 (10 <100 <100 <100
Acrylonitrile, ug/L (10 (10 (100 (100 <100
Bromodichloromethane, ug/L <1 (1 21 (10 (10
Benzene, ug/L <1 (1 33 (10 <10
Chloroform, ug/L <1 <1 <10 39 <10
Ethylbenzene, ug/L (1 <1 14 (10 <10
Trichloroethylene, ug/L <1 <1 930 750 720
Toluene, ug/L <1 (1 16 <10 (10
trans-1,2-Dichloroethylene, ug/L (1 (1 1400 1100 990
trans-l,3-Dichloropropene, ug/L (1 (1 19 <10 (10
Other Purgeable Priority (1 (1 (10 (10 <10
Pollutants,

----------------- ---------- ---------- ---------- ---------- ----------

373 SOUTH FAIR OAKS AVENUE PASAOENA CA 91105 (818) 795.7553 (213) 681 -4655



LOG NO: P86-08-106

Received: 07 AUG 86

Reported: 28 AUG 86

Sam Williams
Hargis & Associates, Inc.
2223 Avenida de la Playa Suite 300
La Jolla, CA 92037

Project: 250

REPORT OF ANALYTICAL RESULTS Page 4

LOG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES DATE SAMPLED

08-106-16 Radar Range Seep 06 AUG 86
08-106417 C-3 06 AUG 86
08-106-18 C-5 06 AUG 86
08-106-19 HM-21 06 AUG 86
08-106-20 P-13M 06 AUG 86

PARAMETER 08-106-16 08-106-17 08-106-18 08-106-19 08-106-20

Oil and Grease, ing/L -- 5 <5 --- (I
Total Fuel Hydrocarbons, mg/L --- --- --- --- <1
B/N,A Ext. Priority Pollutants
Extraction --- --- --- --- 08/14/86
Date Analyzed - -- - -- - -- - -- 08/25/86
2,d.-Dinitrophenol, ug/L --- --- ---- <25
2-Metl~il-4,6-dintrophenol. u6,'L --- - --- --- <50
4-Nitrophenol, ug/L --- --- --- --- <25
Benzidine, ug/L --- --- --- < 40
Dibutylphthalate, ug/L --- --- - --- <50
Dimethylphthalate, ug/L --- - -- --- - -- <25
N-Nltrosodi-n-propylamine, ug/L --- -. --- --- <40
N-Nltrosodimethylamine, ug/L --- ... --- ... <80
Other B/N,A Ext. Priority Pollutants --- --- --- --- <10

---------------------- ---------- ---------- ---------- ---------- ----------

3'3 S,'a" FA#1R OA#S AVENUE PASADENA CA 91.105 1818 795 75b3 12'3168! 4655



LOG NO: P86-08-106

Received: 07 AUG 86

Reported: 28 AUG 86

Sam Williams
Hargis & Associates, Inc.
2223 Avenida de la Playa Suite 300
La Jolla, CA 92037

Project: 250

REPORT OF ANALYTICAL RESULTS Page 6

LOG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES DATE SAMPLED
--- --- -- --------------. . . . ---- -- - ---- -- --- -- ------.. . . .o---- - ---.......---------....

08-106-16 Radar Range Seep 06 AUG 86
08-106-17 C-3 06 AUG 86
08-106-18 C-5 06 AUG 86
08-106-19 HM-21 06 AUG 86
08-106-20 P-13M 06 AUG 86

PARAMETER 08-106-16 08-106-17 08-106-18 08-106-19 08-106-20

Purgeable Priority Pollutants
Extraction 08/16/86 08/16/86 08/16/86 08/16/86 08/16/86
Acrolein, ug/L <10 <10 <10 <250 <10
Acrylonitrile, ug/L <10 <10 <10 <250 <10
Toluene, ug/L <1 <1 150 <25 <1
trans-1,2-Dichloroethylene, ug/L <1 <1 <1 4400 <1
Other Purgeable Priority Pollutants <1 <1 <1 <25 <1

Edward Wilson, Laboratory Director

3'3 SOOH FAIR OAKS AVEE NE 0ASAOEE% CA 9tI05 (8t8; 795 75t (2131 6, 465!
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